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INTRODUCTION 


Recent events on the national and international economic scene have 
shifted attention to the locatxon, development, and exploitation of the 
natural resources in the State of Alaska. There has heen rapid growth of 
petroleum and forest products; and marine and anadromous fisheries are 
still a mainstay of Alaska’s economy. Mineral ore production does not 
currently share a major role, hut extensive exploration is underway and 
it might regain and surpass its former status as a major industry. 

The increasing demands upon the land and environment create critical 
issues for decision makers who manage Alaska’s natural resources, t^hat 
should be the best distribution of land ownership in Alaska? Where are 
the resources located, and how can they be developed? How can we enhance 
the quality of human life while maintaining the quality of the environment? 
Some of these considerations are amenable to the application of satellite 
remote-sensing . 

The Landsat program provides a means to overcome the formidable 
logistic and economic costs of preparing environmental surveys of the 
vast and relatively unexplored regions of Alaska. There is an excellent 
potential in satellite remote— sensing to benefit federal, state, local 
and private agencies. Satellite data provides an up-to-date, synoptic 
data-base which is necessary for the preparation of the needed surveys 
and the search for solutions to resource and environmental management 
problems . 

Historically, Alaskan problems were first coupled to satellite 
data by a major program initiated by the University of Alaska and funded 
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by NASA’s Goddard Space Flight Center (NAS5-21833) . These 12 projects, 
which were completed in 1974, studied the feasibility of applying Landsat 
data to the disciplines of ecology, agriculture, hydrology, wildlife 
management, oceanography, geology, glaciology, volcanology, and archaeology. 

Equally important are the activities performed under NASA grant NGL 
02-001-092 from the Office of University Affairs. This grant extends 
the disciplinary concepts entailed in Contract NAS5-21833 plus three 
follow-up contracts to the operating needs of mission-oriented agencies 
of the federal, state, and local governments, as well as private industry 
in some instances. The goal of this grant is to involve the active 
participation of public and private groups in applying remote-sensing 
data in such form as may be most appropriate to existing problems in 
resource management. During the first two annual grant periods, the 
implementation of this central objective has been effected by encour- 
user participation in the program at a variety of levels appro- 
priate to the users’ interests. These levels currently include: 

1 Observation, coordination and information exchange 

2 Training courses and workshops in the interpretation of 
remote— sensing data 

3 Data exchange 

4 Consulting services 

5 Data processing services 

6 Cooperative projects involving operational activities 
of users 


- 2 - 



More than two dozen agencies, as listed in Table 1, have parti- 
cipated in the program at one or more of the above levels. As might be 
expected during the first phase of such a program, the widest agency 
participation has been at levels 1 to 5. However, recent trends indi- 
cate that previously low-level agency participation, together with the 
positive results of the Landsat projects, are generating substantial 
interest for the greater involvement represented by level 6. Therefore, 
it appears that our multi-level approach to Landsat data utilization by 
operational agencies is effective, and that we are beginning to see the 
routine and effective use of remote- sensing data by operational agencies 
of government and industry. 
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TABLE 1 


Cooperating Agencies 


Federal Government Agencies 

DOT/Federal Aviation Administration 
DOT/Federal Highways Administration 
NOAA/Auke Bay Fisheries Laboratory 
NOAA/ National Weather Service 
U. S. Air Force/Alaskan Command 
U. S, Army Corps of Engineers 
U, S. Coast Guard 
USDA/Forest Service 
USDA/Soil Conservation Service 
USDi/Alaska Power Administration 
USDI/Bureau of Indian Affairs 
USDl/Bureau of Land Management 
USDi/Bureau of Mines 
USDI/Fish & Wildlife Service 
TJSDI/National Park Service 


State Government Agencies 

Department of Highways 
Department of Fish & Game 
Dept- of Education/ State Library 
Dept- of Natural Resources/ 

Geol. Survey 

Dept, of Natural Resources/ 

Div. of Lands 
Dept, of Economic Devel./ 

Indust. Development 
Dept, of Public X^orks/ 

Div. of Aviation 

Dept, of Environmental Conservation 
Office of the Governor/ 

Planning & Research 
Joint .Federal" State Land Use 

Planning Commission for 
Alaska 


Regional & Local Government Agencies 

City of Nenana 
City of Fairbanks 
Fairbanks North Star Borough 
City and Borough of Juneau 
Greater Anchorage Area Borough 
Kenai Peninsula Borough 
Ketchikan Gateway Borough 
Matanuska-Susitna Borough 


Other Organizations 

Kross & Associates 
Woodward, Lundgren & Associates 
Alyeska Pipelxne Service Company 
CH2M/Hill Alaska, Engineers 
Lost River Mining Corp., Ltd. 
Humble Oil & Refining Company 
Woodward- Envicon Inc . 

Environment /Alaska 
Resource Associates of Alaska Inc, 
U. S. Steel Corporation 
Marathon Oil Company 
Tanana Chiefs Conference 
NANA Regional Corporation 
Arctic Environmental Information 
& Data Center 

Fisheries Extension Service 
Northland X'Jood Products 
Gulf Oil Company 
Atlantic-Richfield Company 
Shell Oil Company 
ESSO Production Research Company 
Boston Museum of Science 
Union Carbide Corporation 
Doyon, Ltd. 

Calista Corporation 

Alaska Travel Publications, Inc. 

INEXCO Mining Company 

R & M Eng, & Geol. Consultants 

AMAX Coal Company 

Enplan Corporation 



SUMMARY OF ACTIVITIES 


The University’s role in providing a functional base for the 
applications of remote- sensing technology to all bona fide users has 
become well known. We continued efforts to generate regional support 
for the utilization of technology that is appropriate to the dichotomous 
nature of resource management in Alaska. Our objective has been to be 
involved in cooperative projects which promise beneficial applications 
of remote-sensing technology, particularly satellite sensing, to agencies 
with operational problems to solve. Emphasis was given to those projects 
which had a good likelihood for significant decisions being made which 
were based upon the results of the grant activities. 

While most of our efforts were oriented toward specific projects, 
performing an operational project successfully requires a certain amount 
of backup or supporting facilities and capabilities. Included in this 
category is a general outreach effort which serves to alert us when 
opportunities for new applications occur, a data center with which to 
generate the basic products that are required, and processing facilities 
to manipulate the data into suitable forms for analysis, interpretation 
and application. 

Coordination and Information Exchange 

We have maintained a statewide liaison with operational agencies of 
government and industry to maximize a sharing of appropriate levels of 
information. We have enjoyed a substantial base of goodwill and rapport 
with various user groups involved with environmental and resource 
management problems. We are generally recognized as the best source in 
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Alaska for information on remote-sensing technology and for suitable 
data products. 

Many agencies have appreciated these activities and are using these 
capabilities to a growing extent. That there has been an appreciation 
for the utility of these applications is borne out by the many user- 
agencies which have borne a major share of the cost of their data appli- 
cations. When appropriate circumstances prevail, funds from this grant 
were used to support the demonstration component of cooperative projects 
with user-agencies. This policy was intended to overcome reluctance by 
the users to perform what can appear to be research or feasibility 
studies, when the agency may be constrained to support only operational 
activities. 

Data Center 

An important service to the community of users within Alaska is the 
publishing of information catalogs and listings of available Landsat and 
aircraft imagery. I-Jhile all data are available from national data 
banks, we archive the Alaskan data with low cloud-cover which are most 
relevant to Alaskan needs. Because the huge geographical extent of the 
State of Alaska, it is impractical to rely on data searches conducted by 
national data centers . Users have an Immediate need to know what data 
are available when gathering information for problem-solving. Part of 
our coordination effort includes the distribution of catalogs which 
meets the user's need for browsing among available data or searching for 
some specific regional coverage. An example of our current Landsat 
catalog appears in Appendix A. As the body of locally stored data grows, 
maintaining an up-to-date bibliography of the total Alaska library will 
remain an important part of our activities. 
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The operation of the Landsat data library frequently involves 
consulting services of at least four types: 

(1) Assisting the user in selecting the data which 
have the greatest potential of satisfying his needs. 

(2) Assisting the user in preparing orders for standard data 
products from the EROS Data Center. This is particularly 
appropriate when the need for data is not immediate and 
standard data products are satisfactory for this purpose. 

(3) Assisting the user in preparing a local work order for 
custom data products (images enhanced for the purpose of 
the investigation, density-sliced images, etc.). 

(4) Advising the user on data analyses and data interpretation 
facilities available either locally or at major laboratories 
outside Alaska. 

The Landsat data library, browse file, and associated consulting 
services and facilities remain an essential activity to provide appli- 
cations assistance to all data users in Alaska. Part of these activities 
is now supported by a contract with the TJ. S. Department of the Interior, 
EROS Program Office, for a librarian. There has been an Increasing 
amount of data purchases ordered through our library, which is indicative 
of the interest and practical value being placed on remote-sensing data 
by Alaskan users. Further evidence of a healthy, self -generating flow 
of applications is that we recorded around 60 "walk-in" visitors per 
month. This demonstrates that there is a growing community of somewhat 
self-sufficient data-users which has resulted from our efforts to find 
new applications for remotely sensed data. 
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Data Processing Services 


An essential aid to new users of remote sensing has been the services 
of the centralized facilities for processing remote— sensing data at the 
University. It would be wasteful were each user agency to establish 
laboratory facilities and technical personnel to perform its own analysis 
and interpretation. A continuing activity of the University was the 
processing of remote-sensing data either photographically or digitally 
to the specifications of the user agencies. These activities were 
performed on our facilities on a job-order basis parallel to the applied 
research already under way. In most instances, the user agency bore the 
costs of such direct services, but selected cases with high benefit /cost 
potential or demonstration projects were funded from this grant for 
direct services support. 

The ability to provide a variety- of processing services for the 
data is equally important along with the timely access to specific data 
to produce a satisfied user. This enables the user to receive the data 
in a format best suited to his particular application, rather than "make 
do" with those standard data products that are available. Data pro- 
cessing for its own sake has not been supported by the grant, except for 
those cooperative projects which otherwise qualify for funded support. 

Our experience and the published work of others has shown that the 
more substantial applications involve not only conventional photo inter- 
pretation but increasxngly use computer-aided digital techniques of 
analysis and interpretation. Some of our users are tending to move from 
visual photo interpretation into the application of digital interpre- 
tation techniques. 
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Applying digital techniques with our present facilities has turned 
out to be uneconomic except for very small target areas. This results 
from the original design concept of our digital color display unit which 
was intended to serve only limited test-areas associated wxth our early 
ERTS-1 feasibility investigations. It is now evident that we cannot 
adequately serve the needs of our community of data users without a 
greater capability to process larger quantities of digital Landsat data. 
Several projects have required moderately extensive, computer-aided 
analysis techniques which were beyond the capability of our in-house 
services and for which we sought processing services from firms in the 
contiguous states. 

Procurement of outside computer services is an interim solution 
until we can develop a local capability of performing clustering and 
maximum likelihood algorithms on a scale suited to users of regional 
analyses. The awkc^ardness of interaction and communications with 
service firms In the lower 48 states, while dealing with complex data 
handling and processing decisions, greatly extends the time and cost of 
a given project. In some instances it has meant the untimely end to an 
opportunity that otherwise deserved our involvement, which is counter- 
productive to the objective of this grant. Consequently, for projects 
of larger scope, we must give preference to those which do not demand a 
short turn-around time. 

Training and Workshops 

Less emphasis was placed this year upon formal training activities. 
Efforts in previous years have established a rather broad foundation in 
the theory and application of remote-sensing techniques. More recently 
we have tried to concentrate on groups that sought our help In training 
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or educational exercises. These included informal indoctrination of 
individuals from agencies aa well as participation in more formally 
structured course work. One such effort was an introduction to the 
understanding of basic map skills that was presented in a local elemen- 
tary school with our assistance. The principal of the school ordered 
three enlargements of color-infrared photos acquired last summer by the 
NASA U-2. 

A major course in r.emote-sensing was presented for credit at the 

\ 

University level (see Appendix B for course outline) . The class was 
heavily dependent upon the use of the data products, processing facil- 
ities and interpretation instruments associated ^^th the activities of 
this grant, and periodically conducted laboratory exercises in our data 
center. This class also stimulated individual interest on the part of 
the students who came to pursue applications of remote-sensing data for 
their own purposes. 

We have also participated in the preparation of a traveling exhibit 
explaining the use of satellite data in laymen's terms. This was a 
project jointly funded with the National Science Foundation, xd.th the 
goal of enhancement of the public understanding of science. The context 
of these displays related to the accrued public benefits of Landsat as 
part of space— related technologies. These exhibits are being trans- 
ported from place to place throughout the State in order to communicate 
to schools and the public the areas of active research pertinent to 
Alaska. 

We have also prepared a number of display boards which illustrate 
applications of Landsat data in various disciplines. These are promi- 
nently displayed for maximum public impact in the foyer area of the 
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Geophysical Institute. These displays are effective in developing 
appreciation for Landsat applications with casual visitors as well as 
providing a frame of reference for interested visitors who approach us 
with needs and plans that are not yet well defined. 
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CURRENT PROJECTS 


We emphasized as much as possible those project-oriented activities 
that have identifiable benefxts directly attributable to the application 
of satellite or aircraft data. Because some degree of "pump-priming” 
must always be a part of development activities of a cooperative nature, 
not all of our projects have been as outwardly successful as others. In 
a world filled with vagaries in political and human value-systems, some 
projects generated more technical success than operational benefits- 
Sometimes advance evidence suggested a high probability of early bene- 
fits and operational decisions, but subsequent matters related to 
internal agency concerns inhibited the decision-making process either on 
a timely basis or permanently. 

Not all projects have been conducted solely with funds from this 
grant. In some instances the work has gone forward in the absence of 
expected immediate benefits, but with only a trivial amount of grant 
support. The initial situation sometimes may not be sufficiently clear 
to warrant a definite commitment of grant support, but the project may 
have enough merit to justify a start so as to evaluate the probability 
of benefit to the agency. In those instances that a measurable decision 
remained too uncertain after such a start, the project was allowed to 
proceed on a small-scale basis supported only by agency funds. 

USDI/Bureau of Indian Affairs 

The major project this year was the completion of a regional survey 
of land resources for land selection and management purposes. Landsat 
imagery was applied to Native land— selection and management problems of 
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Doyon, Ltd., the largest regional corporation established for land 
management and investment purposes under the Alaska Native Claims 
Settlement Act of the U- S. Congress- This was a demonstration project 
with the goal of preparing thematic maps of a wilderness area to em- 
phasize those resources of greatest interest to Doyon. Funds from BIA 
Contract EOOC 142 01079 were used in conjunction with NASA Grant NGL 02- 
001-092 in support of this project. 

Doyon required resource inventory information upon which to base 
their land selection decisions before the deadline set by Congress, 
December 1975. At their request we concentrated the Landsat image ' 
analysis upon the two resources of commercial timber and mineral poten- 
tial. The area surveyed included 250 townships in seven different 
regions in the interior of Alaska in the vicinity of Kaltag, Purcell 
Mountains, Tanana, Euskokwim River, Cbandalar-Niseman, Allakaket, and 
Ray Mountains. These regions were considered by Doyon to be of high 
priority for selection decisions. 

-We endeavored to correlate all existing resource data of the target 
regions to the best available Landsat imagery in the process of gener- 
ating a resource base for land— use maps and prospecting area maps. The 
township and .range data were projected onto 1:250,000 scale Landsat 
images to aid the visual interpretation of the imagery by the land 
managers . 

The objective of the mineralization analysis was to delineate areas 
for which the interpretation of Landsat images, combined with ground 
truth, indicated a favorable probability of metallic or non-metallic 
mineral products that warranted prospecting efforts. The size of the 
target areas is so great that the cost of doing even a rapid geologic 
reconnaissance to identify favorable prospecting areas was prohibitive. 
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A four step process was used to prepare potential mineralization 
maps. First, all existing geophysical data relating to ore deposits 
were organized. This delineated the distribution of mineralization 
regions of similar types and the nature of the geological control 
prevailing in each region. Next, the existing mining claims and mining 
districts were located on the landsat images. Then the images were 
interpreted to identify distinctive features of the geologic environ- 
ment, land forms, vegetation and tectonic faults which can be associated 
with each mineralized province. From this analysis it was determined 
which combination of features might justify extension of the boundaries 
of the known mining districts or projection of the trends of known 
deposits into adjacent areas. Finally, maps of the study area were 
prepared which indicated the locations of the more favorable prospecting 
areas . 

The land-use maps were prepared as vegetation maps depicting 
broadly defined vegetation types at a scale of 1:250,000. Land-use maps 
are of increasing importance owing to the widespread rush into land 
disposition and resource exploitation. Such maps provide a spatial 
inventory of selected resources, and they are an important guide for 
land selection and management in that they aid in planning activities 
that are compatible with the natural environment and the needs of the 
owner. 

Although the maps prepared from Landsat imagery were small scale 
and rather coarse botanically, they do provide far more spatial infor- 
mation than any existing maps of the areas. Images were analyzed in 
optical registration from two seasons of the year. Late winter scenes, 
printed in black and white, permitted the estimation of vegetation 
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height and cover because the winter snow-cover tends to mask the brush 
without substantial height. The summer scenes were reconstituted into 
false color-infrared formats which enabled several floristic distinc- 
tions of high-cover species or species groups of particular relevance to 
commercial timber potential. 

The few existing aerial photographs covering part of the regions 
were used as training aids for visual photo interpretation of the 
satellite images. As a final check, low-altitude aerial reconnaissance 
was utilized on a sampling basis to verify the validity of the thematic 
maps prepared for the project. 

The process of identifying potential commercial timber first re- 
quired that forest vegetation be recognized. Then an estimate was made 
of the composition and stature of the forest using the spectral and 
physiographic information interpreted from the satellite imagery. Com- 
mercial timber was mapped where there were high probabilities of a 
number of larger trees suited for lumber production. No attempt was 
made to determine timber volume. 

Based chiefly upon the thematic maps produced from the interpre- 
tation of Landsat data, Doyon, Ltd. expects to select some 2 to 4 million 
acres by the deadline of December 1975 imposed by Congress. The esti- 
mated value of these lands ranges from $20 million to $200 million. A 
conservative assumption Is that the application of Landsat data at least 
doubled the value of the land selected in comparison with the land not 
selected. The benefxts of this application can range between $10 million 
and $100 million, although the benefits are not quantitatively definable. 
There are good indications that the benefits exceed the cost of the 
project by a factor ranging from 250:1 to 2,500:1, not taking into 
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account the cost o£ development and deployment of the spacecraft or 
of data acquisition. 

A detailed description of the Doyon project is enclosed as an 
Interim Report in Appendix C. 
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Description of Other Operational Projects 

Our participation in operational projects o£ user agencies included 
both simple as well as major projects. Minor projects included products 
to demonstrate the effectiveness of remote-sensing data for the Soil 
Conservation Service and for the Bureau of Land Management. There were 
a number of cooperative projects- of varying complexity and degree of 
operational benefit to the user. It has been difficult upon occasion to 
reliably predict the potential for operational benefits while evaluating 
the opportunity for a new cooperative project. We have tried to be 
guided by the principle that -most ideas or concepts merit at least a 
cursory or preliminary involvement on our part. By thus acting as a 
catalyst we try to stimulate the project into the kind of maturity that 
will involve operational decisions or actions. This kind of interaction 
with the real world leads to Involvement with some activities which fail 
to produce the kind of result we seek. We conclude that the significant 
number of apparently non-responsive projects should not necessarily be 
viewed as project failures for the purposes of this grant. The re- 
deeming feature of this group of "underachieving projects" is twofold — 
the users nearly always are delighted with their use of this new tech- 
nology, and our level of support with grant funds has been slight. 

Many of the operationally oriented projects were unforeseen oppor- 
tunities which could not have been planned in advance. We feel that it 
Is important to respond to new requests for assistance whether they 
arise from administrative decisions within an agency, or from unexpected 
natural events, such as a demonstration of mapping the extent of forest 
fires. 


- 16 - 



The projects which have not generated as yet operational decisions, 
but which possess significant benefits of increased user awareness, are 
described briefly below: 

U. S. Forest Service - Based upon our previous description of 
Landsat capabilities, the Forest Service decided to obtain complete 
coverage of the Tongass National Forest (which essentially includes all 
of Southeast Alaska). In consultation with agency personnel we helped 
to select 26 black-and-white prints and prepared several color recon- 
stitutions on a custom basis with our laboratory facilities. 

Bureau of Land Management - We prepared a poster-board display to 
illustrate the feasibility of mapping areas burned by forest fires from 
the use of remote-sensing imagery of various kinds. This included 
satellite images that were enhanced by means of color density-slicing as 
well as conventional aerial photos. Our methods were found to be more 
accurate than the existing methods for estimation of burned acreage, 
largely because of the synoptxc overview of large wildfires and the 
ability to distinguish unburned "islands" within a large area that had 
been mostly burned over. 

National Oceanic and Atmospheric Administration - Catalogs and maps 
of available satellite and aircraft data were prepared on a periodic 
basis for the Alaskan coastal zone. We also provided assistance to 
Investigators working on NOAA’s outer continental shelf environmental 
assessment program in selecting appropriate remote-sensing data. 

U. S. Fish & Wildlife Service - Assistance was provided as this 
agency sought to relate Landsat and U-2 Images to studies correlating 
marine mammal habitat with spring sea- ice conditions. Preliminary 
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results were very encouraging and may enable wildlife managers to 
inventory this important resource for the first time* 

Alaska Division of Lands - Participation in the Delta Planning 
Project involved the interpretation of Landsat Imagery, including 
digital classification of existing land-uses, of a 1,4 million-acre 
region in central Alaska which has extensive agricultural and recre- 
ational potential, but which also is the focus of development related to 
construction of the Alaska pipeline, 

Alaska Department of Environmental Conservation — This work 
sought to study digital classification of coastal terrain along four 
coastal areas to determine any apparent physiological indicators of 
coastal climatic effects. 

U, S. Soil Conservation Service - As a demonstration project to 
illustrate the utility of the false-color infrared format of Landsat, we 
prepared a 1:250,000 scale Landsat enlargement of the Delta area for the 
Delta Planning Team, a land-use study group. This joint project ad- 
dressed the problem of mapping irom Landsat data areas prone to flood 
hazards. Field work is to be performed by agency personnel during the 
following summer. This project was an outgrowth of the work performed 
for the Delta Planning Team in conjunction with the Alaska Division of 
Lands . 

Most of the projects described above fall into the category of 
demonstration projects. "While they may have fallen short of the oper- 
ational impact that we consistently seek, they did serve the critical 
purpose of making initial inroads in routine agency affairs for the use 
of Landsat products. Such ”pump-priming” activities cannot he over- 
looked, but they should not be allowed to predominate in the overall 
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scope of our work. We have attempted, with some success, to achieve a 
balance between work which is .purely a demonstration project and work 
that is mostly operational. We would, of course, like to generate more 
of the latter type, but there was a fair representation of both types of 
projects involved with this year’s activities- under this grant. 
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Conferences and Meetings Attended 

In January Professor Belon and K. Martz visited the U. S. Depart- 
ment of the Interior’s EROS Data Center in Sioux Falls, South Dakota at 
no cost to this project. This visit served to introduce our personnel 
to the functions and operations of the EROS Data Center which is the 
national distribution center for NASA Landsat data products and high- 
altitude aerial photographs. Briefings on the operation of Users Services 
and the Data Reference Facility were designed to aid us in preparing 
data searches and data orders for the products required for users in 
Alaska. 

Professor Belon also visited the National Space Technology Laboratory 
in Bay St. Louis, Mississippi, and the USGS Applications Assistance 
Facility in Menlo Park, California. These installations serve needs 
that are related to the activities of this grant, and presented a good 
opportunity to observe methods and functions that serve the community of 
users in areas other than Alaska. The exchange of ideas was helpful in 
reviewing facilities and training programs which might be useful with 
our activities. 

The visit at the EROS Data Center also served to introduce us to 
the development of training aids in the sound-and-slide format for 
orientation of individuals or small grotips. 

Dr, W. J. Stringer attended the 11th Alaska Surveying and Mapping 
Convention in Anchorage in February. He presented a paper entitled, 
’’Remote Sensing Activities at the Arctic Environmental Information and 
Data Center". 


- 20 - 



In June, J. M. Miller attended a symposium on "Machine processing 
of remotely sensed data" at Purdue University, and the following week . 
presented two papers at the Earth Resources Survey Symposium, Houston, 
Texas, that were based upon the activities of this grant. They were 
titled, "Environmental Assessment of Resource Development in the Alaskan 
Coastal Zone Based on Landsat Imagery" and "Applications of Satellite 
Remote-Sensing to Land Selection and Management". See Appendix D for 
complete bibliographic citations. 
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CONCLUSIONS AND RECOMMENDATIONS 


We have continued to develop applications of remote-sensing data to 
meet the growing needs in Alaska as more issues are addressed which 
relate to the shortage of raw materials, energy exploration and develop- 
ment, and social problems such as the settlement of the land claims of 
Alaskan Natives. We have introduced -a growing cross-section of public 
and private agencies in Alaska to the use of remote-sensing data, both 
satellite and aircraft. We have engaged in cooperative projects which 
involved the performance of operational activities, and we have provided 
assistance upon request for data processing, enhancement and interpre- 
tation using facilities at the Geophysical Institute. 

There is a continuing opportunity to work with new agencies and 
personnel to introduce the operational benefits of remote sensing and to 
upgrade existing users into more extensive and intensive use of these 
data and state-of-the-art techniques that are available through research 
activities of the University. With the continuing support from the 
Office of University Affairs, we expect during the coming year to pro- 
vide additional assistance with remote-sensing technology to the oper- 
ational agencies of government and industry at a variety of levels. 

These include: 

1 - Observation, coordination and information exchange 

2 - Training courses and workshops 

3 - Data exchange 

4 - Consulting services 

5 - Data processing services 

6 - Cooperative projects 

This broad-based approach should continue to be effective in meeting 
the goals of this Grant. It addresses the initial reticence of new 
users to become deeply involved in a new technology which they only 
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partially understand, but the greatest emphasis should be on activities 
at level 6. It is only as we become involved with cooperative projects 
which result in significant decisions or actions that we can thoroughly 
justify the program functions at levels 1 through 5. While important as 
supporting roles, they more properly are viewed as supporting elements 
of cooperative projects. 
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Appendix A 


Catalog of Landsat Data of Alaska 
with 

Low Cloud Cover 


July 1972 - June 1975 


Prepared by: 

Landsat Library 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 
Telephone 907-479-7487 


with support from: 

National Aeronautics & Space Administration 
Office of University Affairs 
Grant NGL 02-001-092 

and 


U. S. Geological Survey 
EROS Program 

Contract 14-08-0001-14857 



LANDS AT DATA 


The characteristics of the Landsat system are summarized in the attached 
tab 1 8 . 

The data coverage maps locate the scene identification number of all Landsat 
images which are currently available in the remote-sensing archives in the 
following formats: 

- 70mm positive transparencies of MSS spectral bands 4,5,6 and 7 

- 70mm negative transparencies of MSS spectral band 5 

- 9%" print of MSS spectral band 7 

The more detailed catalog listings give the date of acquisition, aporoximate 
cloud cover, geographic center point of the image and the sun elevation and 
azimuth. A general map description is also included in the listing. 

Other formats up to 40"x40" prints (1:250,000 scale) and simulated color- 
infrared composites can be ordered from the Geophysical Institute photo 
lab or the EROS Data Center, Sioux Falls, South Dakota. Landsat images 
in digital magnetic tape format must be ordered from the EROS Data Center. 
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LANDSAT SYSTEM CHARACTERISTICS 


Altitude of Satellite 

915 km (570 miles) 

Type of orbit 
Orbital period 
Orbits per day 
Coverage cycle 
Time of observation 
Size of area imaged 
Field of view 
Si delap 

Overlap along orbit 

r-' ‘ ■ ■ ■ ■ ■ ■ ■ ' ...... . 

circular, sun-synchronous, 99° inclination 
103 minutes 
14 orbits 
18 days 

approx. 1050 AM at 60° to 70° north latitude 
185 X 185 km (115 x 115 st. mi. or 100 x 100 naut. mi.) 

11.56 X 11.56 degrees 
approximately 67% at 62° north latitude 
10% 

Instrument 
Image distorition 
Ground resol tuion 
Positional accuracy (meters 
Scene registration (meters 

Multi spectral scanner 
2% 

less than 80 to 120 meters 
900 meters 
160 meters 

Spectral Band 

Spectral bandwidth (microns) 
Nominal color 

4 

0, 5-0.6 
Green 

5 

0.6-0. 7 
Red 

6 

0,7-0. 8 
Far Red 

7 

0. 8-1.1 
Near IR 
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LANOSAT COVERAGE MAP 
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LANDSAT COVERAGE MAP 




\ MARCH 1974 
















































LANDSAT COVERAGE MAP 


OCTOBER 1974 







LANOSAT COVeRAGE MAP 
i NOVEMBtR 1974 







LANDSAT coverage MAP 


FEBRUARY 1975 







































ERTS SCrNJ S WITH I OW CLOUD COVER Up pQ 

TUI Y - NOVi MflCIl 1972 

Cloud Lai Long. Sun Sun Mop DcscrijJllon 

Cover Center Ft O Az 


IS 

^uOR OVAtt'p., 


1002-21310 

July 25, 1972 

15 

67 25N 

J54.43W 

41 

162 

Walker Lake 

D ‘C 

1002-21312 

July 25, 1972 

15 

66.06N 

156 16W 

42 

160 

Hughes 


1002-21315 

July 25, 1972 

10 

64 45N 

157 42W' 

43 

158 

No la to 

C + D 

1002-21324 

July 25, 1972 

15 

62 02N 

160 09W 

45 

154 

Holy Cross 

C. 

1006-21510 

July 29, 1972 

5 

60.32N 

155 26W 

37 

368 

Bnrroiv 


1009-22003 

August 1 , 1972 

S 

69.25NI 

161. 30W 

37 

166 

Point Lay 


1009-22090 

August 1, 1972 

2 

68 07N 

163. 21W 

39 

164 

Point Hope 

c 

1009-22092 

August 1 , 1972 

0 

66.48N 

165 OOW 

40 

162 

Kotzebue 

C- 

1009-22095 

August 1, 1972 

0 

65 27N 

166.30W 

41 

160 

Seward Peninsula 

C + D 

1009-22101 

August 1, 1972 

20 

64 07N 

167. 51W 

42 

158 

Nome 


1009-22110 

August 1, 1972 

10 

61 23N 

170. 14W' 

44 

154 

Bering Sea 


1010-20313 

August 2, 1972 

10 

67.56N 

139 29W 

39 

164 

Old Crow 


1010-22133 

August 2 , 1972 

10 

71.53N 

159 04W 

35 

171 

Sea Ice Off Barrow 


1010-22135 

August 2, 1972 

0 

70.37N 

161. 21W 

36 

169 

Waim/right, Point Lay 

C- 

1010-22142 

August 2 , 1972 

2 

69 20N 

163.22W 

37 

166 

Point lay 


1010-22144 

August 2, 1972 

2 

68 02N 

165 09V/ 

38 

164 

Point Hope - 

C + D 

1010-22145 

August 2, 1972 

5 

67.37N 

165 26W 

39 

163 

Point Hope 

(L 

1010-22151 

August 2 , 1972 

5 

66.42N 

166. 47W 

40 

162 

Shishmaref 


1010-22153 

August 2 , 1972 

2 

65.21N 

168. 19W 

41 

160 

Teller 


1010-22160 

August 2, 1972 

0 

64.01N 

169. 39W 

42 

158 

St, Lawrence Island 

C 

1010-22162 

August 2, 1972 

10 

62.39N 

170 53W 

43 

156 

St. Lawrence Island 


1016-21045 

August 8. 1972 

10 

71.20N 

142. 35V/ 

34 

171 

Arctic Ocean, sea ice 


1018-21191 

August 10, 1972 

5 

62.40N 

156.24V/ 

41 

157 

Iditarod 

C ♦ D 

1018-21193 

August 10, 1972 

0 

61.19N 

157.32V/ 

42 

155 

Sleetmt te 


1018-21200 

August 10, 1972 

5 

59.S7N 

158. 35W 

43 

153 

Dillingham 

C 

1019-19423 

August 11, 1972 

20 

S9.30N 

134 23W 

43 

153 

Athn 


1019-19430 

August 11, 1972 

20 

58 07 K 

135. 20W 

44 

151 

Juneau 

C 

1019-21234 

August 11, 1972 

15 

66.24N 

153. S9W 

37 

162 

Hughes, Betties 

c 

1020-19480 

August 12, 1972 

0 

60 32N 

13S.04W 

42 

154 

Whitehorse 

C. 

1026-20211 

August 18, 1972 

10 

64.28N 

140 25W 

37 

160 

Eagle 

c 

1026-20214 

August 18, 1972 

10 

63.06N 

141 .40W 

38 

158 

Tanacross 

c 

1026-20220 

August 18, 1972 

5 

61.45N 

142. SOW 

39 

156 

McCarthy 

c 

1027-20255 

August 19, 1972 

10 

68.14N 

137.29W 

33 

166 

East of Table Mts 

c 

1027-20261 

August 19, 1972 

20 

66.SSM 

139 08W 

34 

164 

East of BlackRiver 

c 


1027-22074 

August 19, 1972 

S 

72.26N 

156 23W 

30 

174 

Sea Ice north of Barrow 



1028-20324 

August 20, 1972 

20 

64.37K 

143 08W 

36 

160 

Eagle 



1029-20365 

August 21, 1972 

20 

69.3ZN 

138. 38W 

32 

163 

Herschel Island 



1029-20381 

August 21 , 1972 

2 

65.33N 

143 38W 

35 

162 

Charlie River 

D 


1029-20383 

August 21 , 1972 

0 

64.12N 

145 OOW" 

36 

160 

Big Delta 

C 

+ D 

1030-20424 

August 22, 1972 

20 

69.27N 

139.54W" 

31 

168 

Demarcation Point 

C 


1030-20430 

August 22 , 1972 

10 

68.09K 

141 45W" 

32 

166 

Table Mountains 



1030-20433 

August 22 , 1972 

5 

66. SON 

14 3 24W 

34 

164 

Black River 

C 


1030-20435 

August 22, 1972 

15 

65.29N 

144. 55W" 

35 

162 

Circle 



1030-20442 

August 22 , 1972 

10 

64.08N 

146 17W" 

36 

160 

Fairbanks, Delta 

C 


1030-22270 

August 22, 1972 

15 

65.52N 

170 20W 

34 

162 

Cnukotsk Penn ,Siberia 

C 


1030-22273 

August 22, 1972 

20 

64.31N 

171 44W" 

35 

161 

Siberia, St Lawrence Is. 



1033-21020 

August 25, 1972 

20 

62.43N 

ISl S2W 

36 

159 

McKinley 

C 

+ D 

1033-21022 

August 25, 1972 

10 

61 20N 

153. OIW" 

37 

157 

Lime Hills, Tyonek 



1033-21025 

August 25, 1972 

10 

S9.S7N 

154.01 

38 

156 

Lake Clark, Illiamna 

c. 


1034-21095 

August 26 , 1972 

10 

55.46N 

158 23W 

41 

151 

Stepovak Bay 

c 


1037-21231 

August 29, 1972 

5 

68.08N 

152 OIW 

30 

167 

Chandler Lake, Wiseman 

C 

, D 

1037-21234 

August 29, 1972 

2 

66.49N 

153 40W" 

31 

165 

Hughes, Betties 

c 

+ D 

1037-21240 

August 29, 1972 

5 

6S.23K 

155. 09W 

32 

163 

Melozitna 

c 

*• ib 

1037-21243 

August 29, 1972 

5 

64.07N 

156 30W 

33 

161 

Nulato, Ruby 



1037-21245 

August 79, 1972 

5 

62 4SN 

157 44W 

35 

159 

Ophit, Iditarod 



1037-21252 

August 29, 1972 

20 

61 23N 

158. 53W 

36 

158 

Russian Mission, Sleetmute 

c 


1038-21295 

August 30, 1972 

5 

65.29N 

156 35W 

32 

163 

Katcel River 



1038-21301 

August 30, 1972 

0 

61.08N 

157 57W 

33 

161 

Nulato 

c 

D 

1038-21304 

August 30, 1972 

0 

62 46N 

159 IIW 

34 

160 

Holy Cross, Iditarod 

c 

4- t> 

1038-21310 

August 30, 1972 

20 

61.24N 

160 19W 

35 

158 

Russian M IS Sion 


D 

1039-21371 

August 31 , 1972 

10 

60.00N 

162 18W 

36 

157 

kuskol.v/im Bay 



1039-21371 

August 31, 1972 

S 

58.37N 

163 48W" 

37 

155 

Kuskol i/im Bay 



1043-20161 

SopteniDor 4, 1972 

15 

62.42N 

110.3 iW 

33 

IGO 

Nabosno & east 

c 


1043-20163 

September 4 , 1972 

0 

61.19N 

111.42W 

34 

159 

McCarthy 

c 


1044-20201 

Seotenwiei 5 1972 

2 

68 05N 

135 ISvV 

28 

167 

Aklavik, KWT 



1044-20212 

Septi n-bei 5, 1972 

? 

64 04 N 

1 U> I4VV 

31 

162 

EagU', ianocross 

c 


1 044-702 ’S 

Sep'i-ii'bei 5, 1972 

lO 

62. 12N 

11! >7W 

32 

161 

Tanacross, Nabesna 



1014-22024 

Scplombei 6, ,972 

0 

70 ION 

150. OOW 

25 

1/2 

Mceclo Rivei 

c 


1015-21)755 

Sei'icmkci 0, 19/2 

0 

68 OSN 

137 39 W 

27 

168 

iiiM of Table Mcintnlns 

./ 

1-. 


1045-22091 

Sepli-nil-er u 1972 

10 

(ill OSN 

163 !0W 

77 

168 

Noa tak 

c 


1010-/03 13 

Se .1. ..•her /. 1977 

5 

53 31N 

ID! 0 IW 

J5 

15t> 

Gulf of /M.isko 



1016-/1) r. 1 

Se,,ti 1,3 I'l 7, 19/7 

10 

57 08N 

1 D! 5UW 

!G 

155 

Pacific Ocean 



1016-271 S3 

jUoiiil er 7 197/ 

>0 

l>9 20N 

li-3, IZW' 

26 

) /O 

l"olnt I,a> 




35 
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10'16-22H5 

Soptcmbt'r 7 . 1972 

10 

68 OIN 

165 02W 

27 

168 

Point Hope 

(L 

10'17-22201 

Scplcmbor 8, 1972 

20 

69 30N 

164.20VV 

25 

170 

Point Lay 


10-19-20505 

ScplQinber 10, 1972 

20 

61 2411 

ISO 16W 

31 

160 

Anchorage, Cook Inlet 

D 

1050-20541 

September 11, 1972 

10 

69.28N 

112 55V/ 

24 

170 

Demarcation Point 

c •- o 

1054-21205 

September 15, 1972 

10 

57 12N 

160 22W 

33 

157 

Bri'itol Day 


1055-21234 

September 16, 1972 

0 

66 4SN 

153 39W 

25 

167 

Hughes, Betties 


lOSS-21310 

September 17, 1972 

20 

61 20N 

160 18W 

29 

151 

Russian Mission 


1056-21324 

Soetember 17, 1972 

40 

55 47N 

164 04 W 

33 

156 

Cold Bay 


1056-21331 

September 17, 1972 

20 

54 24N 

164 52W 

35 

155 

Unimak, False Pass 

C 

1057=19542 

September 18, 1972 

0 

58 31N 

137 59W 

31 

159 

Mt I'airv.eather 

c 

1057-21342 

September 18. 1972 

20 

G9.31N 

153 05W 

22 

171 

Toshekpuk 

(L. 

1057-21344 

September 18, 1972 

0 

58 03N 

154 SSW 

23 

169 

fciUil. River, Walker Lake 

c 

1057-21351 

September 18, 1972 

0 

66 44N 

156.35VV 

24 

167 

Shungnak, Hughes 

c 

1057-21353 

September 18, 1972 

0 

65 23N 

158. 04W 

25 

166 

Kateei River, Nulato 

C 

1057-21360 

September 18, 1972 

10 

64 03N 

159 2SW 

26 

164 

Norton Bay, Nulato 


1057-21371 

September 18, 1972 

5 

59 S5N 

162 49V/ 

30 

160 

Baird Inlet, Kuskokvvim Boy 


1058-21403 

September 19, 1972 

0 

68 09N 

156 14W 

22 

169 

Howard Pass, Killik River 

C 

1058-21405 

September 19, 1972 

0 

6 6. SON 

157 52W 

23 

168 

Shungnak 


1058-21412 

September 19, 1972 

0 

65.29N 

159.22W 

25 

166 

Candle, Kateei 


1058-21414 

September 19, 1972 

0 

64.08N 

160 44W 

26 

164 

Norton Bay, Unalakleet 


1058-21421 

September 19, 1972 

0 

62 46N 

161. 48W 

27 

163 

St. Michael, Kwlguk 


1058-21423 

September 19, 1972 

0 

61 23N 

163. 07W 

28 

162 

Marshall 


1059-21445 

September 20, 1972 

0 

72. OIN 

151 21V/ 

18 

176 

Arctic Ocean 


1059-21454 

September 20, 1972 

25 

69 28N 

155. 47W 

21 

171 

Ikptkpuk River 

c 

1059-21461 

September 20, 1972 

0 

68. ION 

157.39V/ 

22 

170 

Howard Pass 

c 

1060-20102 

September 21, 1972 

5 

62 44N 

139 03W 

26 

163 

Wellesley Lake, Dawson 


1061-20154 

September 22, 1972 

0 

64.04N 

139 13W 

25 

165 

Datvson 


1061-20160 

September 22, 1972 

0 

62 43N 

140. 28W 

26 

163 

E. of Nabesna 


1061-20163 

September 22, 1972 

0 

61.21N 

141.36W 

27 

162 

McCarthy & East 

C 

1061-20165 

September 22, 1972 

0 

59 S8N 

142 39W 

28 

161 

Icy Bay 

C 

1061-20172 

September 22, 1972 

10 

58 3SN 

143 38W 

29 

159 

Pacific Ocean 


1062-20210 

September 23, 1972 

20 

65 26N 

139. 18W 

23 

166 

Charley River 


1062-20212 

September 23, 1972 

0 

64 05N 

140. 39W 

24 

165 

Eagle 


1062-20215 

September 23, 1972 

0 

62 43N 

141.53W 

26 

163 

Nabesna 


1062-20221 

September 23, 1972 

0 

61.21N 

143.01V/ 

27 

162 

McCarthy 

C + D 

1063-20262 

September 24, 1972 

20 

66.46N 

139 16W 

22 

168 

E of Black River 


1063-20264 

September 24, 1972 

0 

65.26N 

140 46W 

23 

167 

Charley River 

<L 

1063-20271 

September 24, 1972 

0 

54.04N 

142 06W 

24 

165 

Eagle - Tanacross 



1063-20273 

September 24, 1972 

0 

62 42N 

143. 20W 

25 

164 

Nabesna 


1063-20280 

September 24, 1972 

0 

61.20N 

144. 28W 

26 

162 

Chitina 


1063-20282 

SeDtember 24, 1972 

40 

59.58N 

145. 3 IW 

28 

161 

Valdez, clouds are over ocean 


1064-20331 

September 25, 1372 

20 

52.42N 

144 46W 

25 

164 

Gulkana, Nabesna 


1064-20334 

September 25, 1972 

0 

51.19N 

145 55W 

26 

162 

Valdez, Cordova 


1066-20424 

Seotember 27, 1972 

0 

59.29N 

139 56W 

18 

172 

Demarcation Point 


1066-20444 

Septemper 27, 1972 

0 

62.47N 

147, 35W 

24 

164 

Mt. Hayes 

C- 

1066-20451 

September 27, 1972 

10 

61.2SN 

148 43W 

25 

163 

Anchorage, cloud over city 

T>e 

1066-20453 

Seotember 27, 1972 

20 

50 02N 

149. 46W 

26 

162 

Seward, Kenai 

D'C, 

1070-21085 

October 1, 1972 

0 

58 43N 

156. 24W 

26 

161 

Karluk, Mt. Katmai 

c 

1072-21173 

October 3, 1972 

5 

S3 07N 

150 26W 

17 

171 

Philip Smith Mountains, Chandalar C 

1072-21180 

October 3, 1972 

0 

56.48N 

152 06W 

18 

169 

Betties, Tanana 

c 

1072-21182 

October 3, 1972 

0 

6S.28N 

153 36W 

19 

168 

Tanana, Ruby 

c 

1072-21200 

October 3, 1972 

20 

50. OIN 

158 23W 

24 

162 

Taylor Mts., Dillingham 

C 

1073-21223 

October 4, 1972 

0 

70.46N 

147 SSW 

14 

175 

Beechey Point 

c 

1073-21225 

October 4 , 1972 

0 

59.28N 

150. OIW 

IS 

173 

Umiat, Sagavanirktok 

D 

1073-21232 

October 4, 1372 

0 

68 09N 

151 52W 

17 

171 

Chandler Lake, Wiseman 

D 

1073-21241 

October 4, 1972 

20 

SS.29N 

155 OOW 

19 

168 

Melozitna, Ruby 


1074-21290 

Octobers, 1972 

0 

68.08N 

153 18W 

16 

171 

Killik River, Chandler Xake 


1074-21293 

Octobers, 1972 

5 

S6.48N 

154 57W 

17 

170 

Hughes 


1071-21295 

Octobers, 1972 

5 

S5.28N 

156. 23W 

19 

165 

Kateei River, Nulato 


1074-21302 

Octobers, 1972 

20 

54.07N 

157 48W 

20 

167 

Ophir, Nulato 


1075-21345 

Octobers, 1972 

10 

68 OSN 

154 46W 

16 

171 

Killik R. , Survey Pass 


1075-21351 

Octobers, 1972 

0 

66 46N 

156 2SW 

17 

170 

Shungnak, Kateei River 


1076-21444 

October 7, 1972 

0 

S'! 28N 

167 42W 

27 

159 

Unalaska, Dutch Harbor 


1077-20033 

October 8, 1972 

0 

66 SON 

i33 21W 

16 

170 

Canada 


1077-20035 

October 8, 1972 

10 

65 30N 

134.S2W 

17 

168 

Canada 


1077-20042 

October 0, 1972 

5 

64 09 N 

136 15W 

19 

167 

Mayo I/3ke 


1077-20053 

October 8. 1972 

0 

60 03N 

139, 43W 

22 

163 

Vakutat 

C 

1077-21453 

October 8, 1972 

5 

70 42N 

153 43W 

13 

175 

Tcshelpuk, Hairlson Bay 

D 

1078-20085 

October 9, 1972 

0 

GO UN 

133 lOV/ 

15 

172 

Siltdgic Lake, Canada 


1078-20091 

October 9, 1972 

0 

66 52N 

134 SOW 

16 

170 

Canada 


1078-20094 

October 9, 1972 

0 

65 32N 

136.20W 

17 

168 

Canada 


1079-20100 

October 9, 1972 

0 

64 101' 

1 )7 42\v 

10 

167 

Dawson 


1070-20103 

Oi tober 9, 19/2 

0 

62 49N 

138 57VV 

19 

166 

Dnv/son 

a. 

1078-20105 

October 9, 197? 

00 

61 27N 

110 06W 

21 

165 

Mt St Elias 


1078-20112 

Oc.ober9, 19/2 

S 

GO OoN 

in low 

22 

163 

iej Day, Yalutat 


1001- '0763 

October 12, 1972 

5 

66 IHN 

1 19 1 3\\ 

15 

170 

r of Iliac! River 


1001-'>02/0 

U< tober 12. 19/2 

0 

1)5 /8N 

140. 13W 

16 

163 

E o£ Charlie River 
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1081-2027;' 

Ocio'tot 12. 

1972 

0 

G4.0GN 

142. 04W 

17 

167 

Lagle 

1001-20275 

Oclolior 12, 

1972 

0 

62 45N 

143. 19W 

18 

166 

Nobesna 

1081-20781 

October 12, 

1972 

0 

61.22N 

14 S 28W 

20 

165 

Cordova, McCarthy 

1001-20231 

October 12, 

197? 

Q 

60.00N 

145 31V/ 

21 

164 

Cordova 

1082-20324 

October 13 , 

1972 

0 

65 28N 

142 OGW 

16 

169 

Eagle, Charley River 

1084-19042 

Octobc I 15 , 

1972 

0 

54 22N 

127 36W 

25 

160 

Smlthors - Canada 

1085-19094 

October 16, 

1972 

0 

55 47N 

128 15W 

23 

161 

h of Ketchtl-an 

1085-19100 

October 16, 

1972 

0 

S4.23N 

129. 03W 

24 

160 

Kitlmat, S.E. 

108G-19152 

October 1 7 , 

1972 

0 

55.4SN 

129 41W 

23 

161 

Woodcock, S.E. 

108G-20543 

Ootoboi 17, 

1972 

5 

69 20N 

143 OOVV 

11 

174 

Demarcation Point 

1085-20545 

October 17, 

1972 

S 

68 OIK 

144 SOW 

12 

172 

Christian, Table Mountains 

1087-20595 

October 18, 

1972 

0 

70,3SN 

142. 23W 

9 

176 

Barter Island 

1087-21004 

October 18, 

1972 

0 

68.03N 

146. 17W 

11 

172 

Philip Smith Mountains 

1088-21062 

October 19, 

1972 

0 

68 OIN 

147 47W 

U 

172 

Philip Smith Mountains 

1088-21071 

October 19, 

1972 

20 

65 2ZN 

150 54W 

14 

169 

Tanana, Livengood 

1088-21074 

October 19, 

1972 

20 

64 OON 

152 15W 

15 

168 

Kantishna River 

1091-19414 

October 7? , 

1972 

0 

64 OON 

138 42W 

14 

168 

Da V/ son 

1094-19581 

October 25, 

1972 

5 

66 37N 

132 inv 

10 

171 

Canada 

1094-19583 

October 25 , 

1972 

15 

65 17N 

133 43W 

12 

169 

Canada 

1094-19590 

October 25, 

1972 

0 

63 S6N 

135. 05W 

13 

168 

Mayo Lake, Canada 

1094-19595 

October 25 , 

1972 

0 

61 12N 

137 27W 

IS 

166 

Kltfane Lake, Canada 

1094-20001 

October 25, 

1972 

0 

59. SON 

138 29W 

16 

165 

Mt Fairireather 

1096-20112 

October 27, 

1972 

0 

61 14K 

140. 18W 

IS 

166 

McCarthy, Mt. St. Elias 

1096=20114 

October 27, 

1972 

0 

59. 5 IN 

141 20W 

16 

165 

Yakutat 

1100-20315 

October 31 , 

1972 

50 

69.14N 

137. 31W 

06 

174 

Herschel Island, land clear 

1100-20324 

October 31 , 

1972 

0 

66.36N 

140. 58W 

08 

171 

Black River 

1100-20330 

October 31 , 

1972 

5 

65.16N 

142 26W 

10 

170 

Cnarley River 

1100-20342 

October 31 , 

1972 

0 

61.12N 

146 07W 

13 

166 

Valdez 

1101-20403 

November 1 , 

1972 

0 

59 48N 

148.31V/ 

14 

165 

Biying Sound 

1102-20434 

November 2 , 

1972 

20 

67.51N 

142 13W 

07 

173 

Coleen 

1102-20441 

November 2, 

1972 

0 

66.31N 

143. SOW 

08 

171 

Black River, Charlie River 

1102-20443 

November 2, 

1972 

20 

65.11N 

145. 19W 

09 

170 

Circle 

1102-20450 

November 2 , 

1972 

0 

63. SON 

146. 39W 

10 

168 

Mt. Hayes 

1102-20452 

November 2, 

1972 

0 

62 29N 

147 52W 

11 

167 

Talkeetna Mtns 

1102-20455 

November 2 , 

1972 

0 

61.06N 

148 S9W 

13 

166 

Anchorage, Cook Inlet 

1102-20461 

November 2, 

1972 

0 

S9.44N 

ISO OIW 

14 

165 

Seldovia 

1102-20464 

November 2, 

1972 

0 

58 2 IN 

150. 58W 

15 

164 

Pacific Ocean 


1102-20470 

November 2, 

1972 

0 

56 59N 

151. 52W 

16 

163 

Kaguyak 

1103-20493 

November 3 , 

1972 

0 

67. SON 

143. 39W 

06 

173 

Coleen, Black River 

1103-20495 

November 3 , 

1972 

0 

66.31N 

145. 17V/ 

07 

171 

Ft. Yukon, Circle 

1103-20502 

November 3, 

1972 

0 

65.11N 

146. 4SW 

09 

170 

Fairbanks 

1103-20504 

November 3 , 

1972 

0 

63. SON 

148. 05W 

10 

168 

Hoaly, Talkeetna Mts. 

1103-20511 

November 3 , 

1972 

0 

62.28N 

149. 19W 

11 

167 

Talkeetna Mts , Anchorage 

1103-20513 

November 3 , 

1972 

0 

61.06N 

150. 27W 

12 

166 

Anchorage, Cook Inlet 

1103-20520 

November 3, 

1972 

0 

59.44N 

151. SOW 

14 

165 

Konat Peninsula 

1103-20522 

November 3 , 

1972 

0 

58 21K 

152, 28W 

15 

164 

Kodiak, Afognak 

1104-20554 

November 4 , 

1972 

0 

66.30N 

146 45W 

07 

171 

Fort Yukon 

1104-20560 

November 4 , 

1972 

0 

65. ION 

148. 12W 

08 

170 

Fairbanks 

1104-20563 

November 4 , 

1972 

0 

63.49N 

149 31W 

10 

169 

McKinley > 

1104-20565 

November 4 , 

1972 

0 

62.28N 

150. 44W 

11 

167 

Talkeetna 

1104-20572 

November 4 , 

1972 

0 

61.06N 

151. 15W 

12 

166 

Cook Inlet, Tyonek 

1104-21574 

November 4 , 

1972 

0 

59 44N 

152. 53W 

13 

165 

IHiamna, Seldovia 

1105-21010 

November S , 

1972 

0 

67. SON 

146. 32W 

06 

173 

Christian, Fort Yukon 

1105-21012 

November 5, 

1972 

0 

66.30N 

148 09W 

07 

171 

Beaver 

1105-21015 

November 5 , 

1972 

0 

65. ION 

149 38W 

08 

170 

Minto 

1105-21021 

November 5 , 

1972 

0 

63. SON 

ISO SOW 

09 

163 

Mt. McKinley 

1105-21033 

November 5 , 

1972 

20 

59.44N 

154. 18W 

13 

165 

Illiamna, Mt, Katmai 

1105-21035 

November 5 , 

1972 

20 

58.21N 

155 16W 

14 

164 

Karluk, Mt. Katmai 


<L 

( 
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QU UQQQ OPCOCJ OOQ QPOUOUOU UO U U 



FRlS SCEKFS WITH 20% qR LESS ^_OUD COVER 
1973 


Scone 
I D 

Date 

Cloud UK bong. 

Cover C enter Pt 

Sun 

Cl 

Sun 

Az 

1198-19373 

February 6, 1973 

0 

60 06 N 

132 38W 

12 

158 

1198-193110 

lebruary 6, 1973 

0 

58 43N 

133.37W 

13 

157 

1198-19382 

February 6, 1973 

5 

57 19N 

134 32W 

14 

156 

1198-19385 

February fa, 19/3 

0 

55 56N 

135 23W 

15 

155 

1199-19432 

February?, 1973 

0 

GO 03N 

134 07 W 

12 

158 

1199-19434 

February 7, 1973 

0 

58 40N 

135 06W 

13 

157 

1199-19441 

February 7 , 1973 

0 

57 3 7N 

136 OIW 

15 

156 

1200-19490 

February 8, 1973 

0 

60. DON 

135 37W 

13 

158 

1200-19493 

February 8, 1973 

2 

S8.37N 

1-36 35W 

14 

157 

1204-20114 

February 12, 1973 

0 

61.23N 

140 low 

13 

159 

1204-20120 

February 12, 1973 

2 

60.00K 

141 21W 

14 

158 

1205-21590 

February 13, 1973 

0 

66 SIN 

162 17W 

09 

164 

1205-21592 

February 13, 1973 

0 

65 31N 

163 46W 

10 

162 

1205-21595 

February 13, 1973 

0 

64 ION 

16S 08W 

11 

161 

1205-22001 

February 13, 1973 

5 

62 49N 

166 23V/ 

12 

160 

1205-22004 

February 13, 1973 

5 

61 27N 

167. 32W 

13 

159 

1211-20501 

February 19, 1973 

0 

66. SON 

145. 05W 

11 

164 

1211-20504 

February 19 , 1973 

50 

65 29N 

146 35W 

12 

162 

1216-21181 

February 24, 1973 

0 

69.27N 

148 47W 

10 

167 

1216-21183 

February 24, 1973 

0 

68 08.N 

150. 37W 

11 

165 

1216-21190 

February 24, 1973 

0 

66 49N 

152. IIW 

13 

164 

1216-21192 

February 24, 1973 

0 

65 29N 

153 46W 

14 

162 

1216-21195 

February 24, 1973 

0 

64 08N 

1S5.07W 

15 

161 

1236-21201 

February 24, 1973 

0 

62.47N 

156 21W 

16 

159 

1216-21204 

February 24, 1973 

0 

61.25N 

157. 30W 

17 

158 

1216-21210 

February 24, 1973 

0 

60 03N 

158 33W 

18 

157 

1217-21235 

February 25, 1973 

0 

59 26N 

150. 13W 

11 

167 

1217-21242 

February 25, 1973 

0 

68 08N 

152,04V/ 

12 

165 

1217-21244 

February 25, 1973 

0 

66.48N 

153 44W 

13 

164 

1217-21251 

February 25, 1973 

0 

6S.28N 

155. 14 W 

14 

162 

1217-21253 

February 25, 1973 

0 

64 07N 

156 36W 

15 

161 

1217-21260 

February 25, 1973 

0 

62 45N 

157 S8W 

16 

159 

1217-21262 

February 25, 1973 

0 

61 24N 

158 58W 

17 

158 

1217-21265 

February 25, 1973 

0 

60.01N 

1G0.02W 

19 

157 

1217-21271 

February 25. 1973 

5 

58 39N 

161. OIW 

20 

156 

1218-21300 

February 26, 1973 

0 

68.07N 

153 33W 

12 

I6S 

1218-21303 

February 26, 1973 

15 

66 47N 

155.13W 

13 

163 

1218-23305 

Feorusry 26, 1373 

0 

65.28N 

156. 42W 

14 

162 

1238-21332 

February 26, 1973 

0 

64 07N 

158 03W 

16 

161 

1218-21314 

February 26, 1973 

0 

62.45N ' 

159 17W 

17 

159 “ 

1218-21321 

February 26, 1973 

0 

61.23N 

160 2SW 

19 

158 

1219-21343 

February 27, 1973 

5 

71.58N 

148. 47W 

09 

171 

1219-23361 

February 27, 1973 

0 

66.47N 

156, 39W 

14 

163 

1219-21364 

February 27, 1973 

0 

65.26N 

158. 08W 

15 

162 

1219-21370 

February 27, 1973 

0 

64 05N 

1S9.29W 

16 

161 

1219-21373 

February 27, 39 73 

0 

62.44N 

160. 44W 

17 

159 

1219-21375 

February 27, 1973 

0 

61.22N 

161. S2W 

18 

158 

1219-21382 

February 27, 1973 

0 

59.59N 

162 5SW 

19 

157 

1219-21384 

February 27, 1973 

0 

58 36N 

163.54W 

20 

156 

1219-21391 

February 27, 1973 

0 

57 14N 

164. SOW 

21 

155 

1220-21413 

February 28, 1973 

20 

68.05N 

156 27W 

13 

165 

1220-21420 

February 28, 1973 

0 

66 46N 

158. OSW 

14 

163 

1220-2142" 

February 28, 1973 

0 

6S.26N 

159. 34W 

IS 

162 

1220-21425 

February 28, 3973 

0 

64.05N 

160 SSW 

16 

161 

1220-21431 

February 28, 1973 

20 

62.44N 

162. low 

18 

159 

1220-21434 

February 28, 1973 

15 

61.22N 

163 18W 

19 

158 

1220-21440 

February 28, 1973 

5 

59.59N 

164. 2 IW 

20 

157 

1220-21443 

February 28, 1973 

25 

58.36N 

165 20W 

21 

156 

1220-21445 

February 28, 1973 

05 

57 13N 

166 15W 

22 

155 

1226-20322 

March 6, 1973 

0 

69 29N 

137 30W 

14 

167 

1226-20324 

March 6, 1973 

0 

68 ION 

139 low 

15 

165 

1226-20331 

March 6, 1973 

5 

66 SON 

140. 48W 

16 

164 

1226-20340 

March 6, 1973 

5 

64 09 N 

143 39W 

19 

161 

1226-22153 

March 6, 1973 

0 

69 27N 

163 IIW 

M 

167 

1226-22160 

March 6, 1973 

0 

60 09N 

i('5 OOW 

15 

165 

1226-22162 

March 6, 1973 

0 

66 SON 

166 39W 

16 

164 

1226-22165 

March 6, 1973 

0 

65 30N 

168 OSW 

18 

162 

1226-22171 

March 6, 1973 

0 

54 .09M 

169 30W 

19 

IGl 

1226-22174 

Mirch 6, 1973 

0 

52 48N 

170 45W 

20 

159 

1227-20394 

March 7, 1973 

10 

64 07 N 

145 low 

19 

161 

1227-22203 

March 7, 1973 

0 

72 OON 

160 17W 

12 

172 

1227-22212 

March 7, 1973 

0 

69 27N 

161 40W 

15 

167 

1227-22214 

Match 7. 1973 

0 

68 or.\' 

Ifafa 3’.W 

16 

165 

1227-22221 

March 7, 1973 

0 

66 49K 

IGt) tO'V 

17 

164 

1727-72223 

Maicli7, 1973 

0 

65 29N 

lu9 33V' 

18 

162 

1227-27730 

March 7, I92J 

0 

51 OON 

1/1 OOW 

19 

161 

1222-22237 

March 7, 1973 

10 

62 4(.N 

1/2 IIW 

20 

159 


Mop description Color = C 

Digital Tope=D 

Atlln 

Juneau C 

Sitka -Sumdum 

Port Alexander C 

Attin 

Juneau C 

Sitka 

Skagt<ay C 

Mt. Fairweather 0- 

East of McCarthy 

Bering Glacier 

Kotzebue 

Bendlebon 

Nome - Soloman 

Black 

Hoooer Bay 

Fort Yukon • - 

Livengood-Circle, Top half of scene clear 
Sagavanlrktok - Philip Smith Mtns 
Chandler Lake, Philip Smith Mtns. 

Betties 

Melozitna - Tanana 
Ruby 

Iditarod, McGrath 

Sleotmute 

Taylor Mtns 

Umiat, Sagavanirktok 

Chandler Lake 

Hughes, Betties 

Melozitna 

Nulato - Ophir 

Iditarod 

Russian Mission - Sleetmute 
Bethel - Taylor Mts 
Hagemelster Island 
Chandler Lake 
Hughes 

Ka teel River, Melozitna 
Nulato 

Holy Cross, Iditarod 
Russian Mission 
N. of Beechey Point 
Shungnak - Hughes 
Kateel River 
Norton Bay, Nulato 
Holy Cross 
Russian Mission 
Baird Inlet 

Bristol Bay - mostly ice 
Bristol Bay, shows edge of ice 
Howard Pass, Anbler River 
Snungnak 

Candle, Kateel River 
No. ton Bay 
Kwiguk 
Marshall 

Baird Inlet, Nunivak Island 
Bristol Bay, sea ice 
Bristol Bay, edge of ice 
Herschel Island 
East of Table Mountains 
East of Black River 
Eagle 

Chukchi Sea off Point Lay 

Point Hope 

Shishmaref 

Seward Peninsula 

St Lawrence Island 

St Diwrence Island 

Big Delta, very bottom of Image cloudy D 
N of Walmv right 
Point lay 
Point Hope 

Boring Siiaits, Chukchi Sea 
P''iir,g Straits 
St law ronce Island 
Bering Sea - ice 
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1228-201.15 

March 8, 1973 

0 

69 28N 

140 17W 

15 

167 

Horschol Island 

1228-22270 

March 8, 1973 

0 

69.27N 

166 02W 

15 

167 

Point Hope 

1228-2227J 

March 8, 1973 

0 

68 08N 

167. S3W 

16 

165 

Point Hope 

1228-22275 

March 8, 19/3 

0 

66 -19N 

169. 32W 

17 

164 

Siberia, Chukchi Sea 

1231-21012 

March 11, 1973 

10 

68 07N 

146. 15W 

17 

165 

Arctic 

1234-21175 

March 14, 1973 

0 

70 38N 

146. 59W 

16 

1G9 

rloxmon Island 

1234-21181 

March 14, 1973 

15 

69 21N 

149 OlV' 

17 

167 

Sagavanirl tok 

1234-21204 

March 14, 1973 

2 

61.19N 

157 39W 

24 

158 

Sleetniute 

1234-21211 

March 14, 1973 

0 

59.57N 

158 42W 

25 

157 

Dillingham 

1234-21213 

March 14, 1973 

10 

58.34N 

159 40VV 

26 

ISS 

Nushagok Bay 

1235-21233 

March 15, 1973 

0 

70 39N 

148 22W 

17 

169 

Beechey Point 

1235-21240 

March 15, 1973 

0 

69 22N 

ISO 2SW 

18 

167 

Umiat, Sagavanirktok 

1235-21242 

March 15, 1973 

2 

68 04N 

152. 14W 

19 

165 

Chandler Lake 

1235-212G3 

March 15, 1973 

20 

61 21N 

129 04W 

25 

Q 158 

Russian Mission, Sleetmute 

1235-21265 

March 15, 1973 

3 

59 S8N 

160. 06W 

26 

157 

Goodnews 

1235-21272 

March IS, 1973 

5 

58 3SN 

161 04 W 

27 

155 

Hagemeister Island 

1235-21274 

March 15, 1973 

10 

57 12N 

161. 58W 

28 

154 

Bristol Bay 

1236-21292 

March 16, 1973 

0 

70.39N 

149 53W 

17 

169 

Beechey Point 

1236-21294 

March 16, 1973 

0 

69.21N 

151. 55W 

18 

167 

Umiat 

1236-21301 

March 16, 1973 

0 

68 03N 

153. 44W 

19 

165 

KiUik River, Chandler Lake 

1236-21303 

March 16, 1373 

0 

66 44N 

155. 23W 

20 

164 

Plughes 

1236-21310 

March 16, 1973 

0 

65.23N 

156 S2W 

22 

162 

Kateel River 

1236-21312 

March 16, 1973 

0 

64.02N 

158. 12W 

23 

161 

Nulato 

1236-21324 

March 16, 1973 

0 

59 56N 

161 36W 

26 

157 

Goodnews 

1236-21330 

March 16, 1973 

0 

58.33N 

162 34 W 

27 

155 

Hagemeister Island 

1236-21333 

March 16, 1973 

0 

S7.11N 

163 29W 

28 

154 

Bristol Bay 

1237-19551 

March 17, 1973 

5 

59.59N 

137 13W 

26 

157 

Skagway 

1237-19553 

March 17, 1973 

20 

58.36N 

138.12\V 

27 

155 

Mt Fairv/eather 

1237-21344 

March 17, 1973 

n 

71.56N 

148. saw 

16 

172 

N. of Beechey Point 

1237-21350 

March 17, 1973 

0 

. 70.39N 

151. 15W 

17 

170 

Harrison Bay, Beechey Point 

1237-21353 

March 17, 1973 

0 

* 69.22N 

153 17W 

19 

167 

Ikpikpuk River , Umiat 

1237-21355 

March 17, 1973 

0 

68 04N 

155 05W 

20 

166 

KtUik River, Survey Pass 

1237-21362 

March 17, 1973 

5 

66.45N 

156 43W 

21 

164 

Shungnak 

1237-21373 

March 17, 1973 

0 

62.42N 

160. 47W 

24 

159 

Holy Cross 

1237-21385 

March 17, 1973 

0 

S8.36N 

163. S7W 

27 

155 

Bristol Bay — ice 

1237-21391 

March 17, 1973 

0 

57.13N 

164. SIW 

29 

154 

Bristol Bay, edge of ica 




March 18, 19/J 

0 

71.54N 

150.26W 

17 

172 


1238-21405 

March 18, 1973 

0 

70.38N 

152. 45W 

18 

170 

^1238-21411 

March 18, 1973 

0 

69.21N 

154 48W 

19 

167 


1238-21414 

March 18, 1973 

0 

68.02N 

156. 37W 

20 

166 


1238-21420 

March 18, 1973 

0 

66.44N 

158 18W 

21 

164 

% cs 

1238-21423 

March 18, 1973 

0 

65.24N 

159.47W 

22 

162 


1238-21425 

March 18, 1973 

0 

64.02N 

161 08W 

24 

161 


1238-21432 

March 18, 1973 

0 

62.40N 

162 21W 

25 

159 

rVfV 

1238-21434 

March 18, 1973 

0 

61.18N 

163. 28W 

26 

158 


1238-21441 

March 18, 1973 

0 

59 S7N 

164 29W 

27 

156 


1238-21443 

March 18, 1973 

0 

58.34N 

165.28W 

28 

155 


1239-20051 

March 19, 1973 

0 

61 21K 

129.03W 

26 

158 


1239-21461 

March 19, 1973 

0 

71.5SN 

ISl S3W 

17 

172 


1239-21463 

March 19, 1973 

0 

70.40N 

154. nw 

18 

170 


1239-21470 

March 19, 1973 

0 

69.23N 

15C 13W 

19 

168 


1239-21472 

March 19, 1973 

0 

68 05N 

158 03 W 

21 

166 


1239-21475 

March 19, 1973 

0 

66.45N 

159 41W 

22 

164 


1239-21481 

March 19, 1973 

0 

65.25N 

161. 09W 

23 

162 


1239-21484 

March 19, 1973 

0 

64 04N 

162 30W 

24 

161 


1239-21490 

March 19, 1973 

0 

62 43N 

163.44W 

25 

159 


1239-21493 

March 19, 1973 

0 

61.21N 

164. SIW 

26 

158 


1239-21495 

March 19, 1973 

0 

59 59N 

165 S3W 

27 

157 


1239-21502 

March 19, 1973 

0 

S8.36N 

166 51W 

28 

155 


1240-20115 

March 20, 1973 

0 

61.23N 

140 27W 

26 

159 


1240-21515 

March 20, 1973 

0 

71 .56N 

153 12W 

18 

172 


1240-21531 

March 20, 1973 

0 

68.06N 

i59 25 V/ 

21 

166 


1240-21533 

March 20, 1973 

0 

66 47N 

161 01W 

22 

164 


1240-21540 

March 20, 1973 

0 

65 .26N 

162 33W 

23 

162 


1240-21542 

March 20, 1973 

0 

64 05N 

163 S3V/ 

24 

161 


1240-21545 

March 20, 1373 

0 

62 4SN 

165 C7W 

25 

159 


1210-21551 

March 20,19/3 

0 

61 22N 

166 15W 

27 

158 


1240-21554 

March 20, 1973 

0 

GO OON 

1G7,18\1 

28 

157 


1241-20165 

Mnrcli 71 , 1973 

1 

64 OGN 

139 29 W 

25 

IGl 


1241-20171 

March 21 , 1973 

0 

62 4‘iN 

140. 43W 

26 

159 


1741-215/3 

March 21, 1373 

0 

71.53N 

154 38W 

18 

172 


1211-71580 

March 21 , 1973 

0 

70 12N 

156 57W 

19 

170 


1711-21532 

March 21 , 1973 

0 

09 25N 

159 00 W 

20 

1G8 


Arctic Ocean, n. of Harrison Bay 

Harrison Bay 

Ikpikpuk River 

Howard Pass, Kilhk River 

Shungnak 

Candle, Kateel 

Norton Bay 

Kwiguk, Holy Cross 

Marshall 

Nunivak Island 

Bristol Bay 

East of McCarthy 
N. of Teshekpuk 
Teshekpuk 

Lookout Ridge, Ikpikpuk River 
Howard Pass, Ambler River 
Selawik, Shungnak 
Candle 

Solomon, Norton Bay 

Kwiguk 

Marshall 

Cape Mendenhall 

Bristol Bay 

E of McCarthy 

K of Teshekpuk 

Misneguk Mtns, Howard Pass 

Selav,rik 

Bendieben, Candle 
Solomon 
Black, kwiguk 
dHoopor Bay 
Nuniva) Island 
E of Engle 
r of Nabesnn 
Barrow 
Meade River 

Looloiit Ridge, Utiikol. River 
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1241-2iri85 

March 21, 1973 

0 

68.07N 

160.49W 

21 

166 

M ishcguk Mtn 


12-I1-?15>)1 

March 21, 1973 

0 

60 4 BN 

162 28W 

22 

164 

Kolzcbup, Selaivih 


1241-21591 

March 21, 1973 

0 

05 28K 

163 51W 

24 

162 

Beaclleben 


1241-22000 

March 21 , 1973 

0 

64 07N 

165 )8W 

25 

161 

Norton Sound, Nome 


1241-22003 

March 21, 1973 

0 

02 4CN 

166 31W 

26 

159 

Black, Bering Sea 


1241-22005 

March 71, 1973 

0 

01 24N 

167 39W 

27 

ISO 

Bering Sea, Hooper Bay 


1241-22012 

March 21 , 1973 

10 

60 02N 

168. 43W 

28 

157 

Bering Sea, Nunlvak Island 


1242-20221 

March 27, 1973 

0 

05 25N 

139. 38W 

24 

162 

E. of Charley River 


1242-22032 

March 22, 1973 

0 

71 55N 

156 08W 

18 

172 

BarroVii 


1242-22034 

March 22, 1973 

0 

70.39N 

158.26V/ 

19 

170 

Meade River 


1242-22011 

March 22, 1973 

0 

69.22N 

160 28W 

21 

168 

Utukok River 


1242-220.43 

March 22, 1973 

20 

68.04N 

162 17W 

22 

166 

Delong Mtns, Misheguk 


1243-22090 

March 23, 1973 

0 

71. SON 

157.3SW 

19 

172 

N. of Borrow 


1243-22093 

March 23, 1973 

0 

70 40N 

159. 52W 

20 

170 

Wainwright, Meade River 


1243-22095 

March 23, 1973 

0 

59.24N 

161. 55W 

21 

168 

Point Lay 


1243-22113 

March 23, 1973 

5 

64.66N 

168. 16W 

26 

161 

Nome 


1243-22120 

March 23, 1973 

10 

62.44N 

169 SOW 

27 

159 

St Lawrence Island 


1243-22125 

March 23, 1973 

0 

60.01N 

171.41V/ 

29 

157 

Bering Sea, ice 


1243-22131 

March 23, 1973 

10 

58.38N 

172. 40W 

30 

155 

Bering Sea, ice 


1247-20491 

March 27, 1973 

5 

70.41N 

139.47W 

21 

170 

E of Barter Island 


1247-20493 

March 27, 1973 

0 

69 23N 

141. SOW 

23 

168 

Demarcation Point 


1247-20505 

March 27, 1073 

15 

65 26N 

146. 49W 

26 

162 

Circle 


1247-20511 

March 27, 1973 

25 

64.05N 

148. 09W 

27 

161 

Fairbanks 


1251-21130 

March 31 , 1973 

0 

68.09N 

149. 21W 

25 

166 

Philip Smith Mountains 


1251-21132 

March 31, 1973 

10 

66. SON 

ISl.OOW 

26 

164 

Betties 


1251-21135 

March 31, 1973 

0 

65.30N 

152 30W 

28 

163 

Tanana 


1251-21141 

March 31, 1973 

0 

64. ION 

153. 52W 

29 

161 

Ruby, Kantishna 


1252-21175 

April 1, 1973 

0 

70.43N 

146 57V/ 

23 

170 

Flagman Island 


1252-21182 

April 1, 1973 

0 

69.20N 

149. OIW 

25 

168 

Sagavanirktok 


1252-21184 

April 1, 1973 

20 

68.08N 

150 51W 

26 

166 

Chandler Lake, Philip Smith Mtns 

1252-21191 

April 1, 1973 

2 

66.49N 

152 29W 

27 

164 

Betties 


1252-21193 

April 1, 1973 

2 

65.28N 

153 59W 

28 

163 

Melozitna, Tanana 


1253-21233 

April 2, 1973 

20 

70 43N 

148 19W 

24 

m 

Beechey Point 


1253-21240 

April 2, 1973 

20 

69.27N 

150 21W 

25 

168 

Umiat, Sagavanirktok 


1253-21242 

April 2, 1973 

0 

68.09N 

152.11V/ 

26 

166 

Chandler Lake 


1253-21245 

April 2, 1973 

25 

6S.49N 

153. 51W 

27 ' 

164 

Hughes, Betties 


1253-212G5 

April 2, 1973 

0 

60.04N 

160 07W 

33 

157 

Bethel, Goodnews 


1253-21272 

April 2, 1973 

5 

58.41N 

161. 06W 

34 

155 

Hagemeister Island 



1253-21274 

April 2, 1973 

0 

57.18N 

162. OOW 

35 

154 

Bristol Bay 

1253-21281 

April 2, 1973 

10 

55 54N 

162.52W 

36 

152 

Cold Bay, Port Moller 

1253-21283 

April 2, 1973 

15 

S4.30N 

163.40V/ 

37 

151 

False Pass 

1254-21303 

April 3, 1973 

0 

66.48N 

155. 25W 

28 

164 

Hughes 

1254-21310 

April 3, 1973 

0 

6S.28N 

156. S4V/ 

29 

163 

Kateel River, Melozitna 

1254-21312 

April 3, 1973 

0 

64.07N 

158. 15W 

30 

161 

Nulato 

1254-21315 

April 3, 1973 

0 

62.46N 

159. 29W 

31 

159 

Holy Cross, Iditarod 

1254-21321 

April 3, 1973 

0 

61.24N 

160. 36W 

32 

158 

Russian Mission 

1254-21324 

April 3, 1973 

0 

60.02N 

161 39W 

33 

156 

Baird Inlet, Bethel 

1255-19551 

April 4, 1973 

5 

60. OIK 

137 13W 

33 

156 

N. of SKagway 

12SS-213S5 

Aoril 4, 1973 

0 

60.07N 

155.12W 

27 

166 

Kiliik River 

1255-21364 

April 4, 1973 

0 

6S.28N 

158. 18W 

23 

163 

Kateel River 

1255-21371 

April 4, 1973 

0 

64 08N 

159 39W 

30 

161 

Norton Bay, Nulato 

1256-21402 

April 5, 1973 

0 

72 OON 

150 23W 

24 

173 

N. of Harrison Bay 

1256-21405 

April 5, 1973 

0 

70.44N 

152. 44W 

25 

171 

Harrison Bay 

1256-21411 

April 5, 1973 

0 

69.27N 

154. 48W 

26 

163 

Ikpikpuk River 

1256-21414 

April 5, 1973 

0 

68.09N 

156 37W 

27 

166 

Howard Pass 

1257-21461 

April 6, 1973 

0 

72 OIN 

151. SOW 

24 

173 

N. of Harrison Bay 

1258-21515 

April 7, 1973 

0 

72.01N 

153. 14W 

25 

173 

N. of Teshekpuk 

1258-21540 

April 7, 1973 

10 

65.30N 

162. 3SW 

30 

163 

Bendleben, Candle 

1258-21542 

April 7, 1973 

0 

64.09N 

163.56W 

31 

161 

Solomon 

1258-21S4S 

April 7, 1973 

0 

62 47N 

164 59 W 

32 

160 

Black, Kwiguk 

1258-21551 

April 7, 1973 

0 

61.26N 

166 17W 

34 

158 

Hooper Bay 

1258-21563 

April 7, 1973 

60 

57 17N 

169 14W 

37 

154 

Top cloudy but Pribilof Islands seem clear 

1258-21565 

April 7, 1973 

20 

55 S4N 

170. 05W 

38 

152 

Pribijof Islands 

1259-21580 

April 8, 1973 

s 

70.45N 

f'-S 57V/ 

26 

171 

Barrow 

1259-21582 

April 8, 1973 

10 

69 78N 

159 OIW 

27 

169 

Utukok River - Lookout Ridge 

1259-21585 

April 8, 1973 

0 

68.09N 

160 51W 

28 

167 

Misheguk Mtn. 

1259-21591 

April 8, 1973 

2 

66 SON 

162 30W 

29 

165 

Kotzebue -Selawik 

1259-21594 

April 8, 1973 

0 

65 30N 

163 59V/ 

31 

163 

Bendleben 

1259-22000 

April 8, 1973 

5 

64.09N 

165 20W 

32 

161 

Nome - Solomon 

1259-22003 

April 8, 1973 

20 

62 4 8N 

166 35W 

33 

160 

Black 

1260-22032 

April 9, 197 > 

0 

72 OIN 

150 OIW 

25 

171 

Ba 1 row 

1761-202(14 

Atiril 10, 1973 

0 

62 40N 

113 3BW 

3 1 

160 

Niibcsnn 

1261-22090 

April 10 1‘J73 

0 

72 OIN 

15/ 30W 

26 

174 

N Of Batrow 

1261-72093 

April 10, 1973 

10 

70 45N 

159 45W 

27 

171 

Wciim/rnjhl, Meade River 

1261-72107 

April 10, 1973 

15 

60 09 W 

163 43W 

79 

167 

Di long Mountains 
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12bl-2/U0 

1262-20331 

1262-20331 

1262-203<10 

1262-27145 

1262-22101 

1262-22154 

1262-22160 

1262- 22163 

1263- 20383 

1263-20385 

1263-20392 

1263-20394 
1263-22203 
1263-22210 

1263- 22212 

1264- 19051 

1264-20135 

1264-20441 

1264- 20444 

1265- 20500 

1266- 20554 

1266-20561 

1266- 20572 

1267- 21012 

1267- 21051 

1268- 21064 

1268-21071 

1268- 21073 

1269- 21123 

1269-21125 
1269-21132 

1269- 21155 

1270- 21181 

1271- 21240 

1271-21242 
1271-21245 
1271-21251 
1271-21254 


1271-21263 

1271- 21272 

1272- 21294 

1272-21300 
1272-21303 
1272-21305 
1272-21312 
1272-21314 
1272-21321 
1272-21323 
1272-21330 

1272- 21332 

1273- 21361 
1273=21364 

1273- 21370 

1274- 20002 

1274-20005 

1274-21402 
1274-21420 
1274-21422 

1274- 21425 

1275- 20061 

1275-20063 

1275- 21483 

1276- 21542 

1276-21544 

1276-21551 

1276- 21553 

1277- 21584 

1277-22000 

1277-22002 
1777-22005 
127/-22011 
1/79-20765 
1279-20272 
1279-20274 
1779-20281 


April 10, 1973 

10 

62.48N 

169 25VV 

April 11, 1373 

0 

66 51N 

14 0 59W 

April 11, 1973 

0 

65 31N 

142 2CW 

Aonl n, 1973 

10 

64 lOM 

143 SOW 

April 11, 1973 

5 

7? 02N 

159.00W 

April 11, 1973 

5 

70.46N 

161.19W 

April 11, 1973 

10 

69.2914 

163 2!W 

April 11, 1973 

3 

68. UN 

165 12W 

April 11, 1973 

5 

66 57N 

166 SIW 

April 12, 1973 

e 

68 ION 

140. SIW 

April 12, 1973 

0 

66. SON 

142 29W 

April 12, 3973 

0 

65 30N 

143 58W 

April 12, 1973 

5 

64.09N 

145 19W 

April 12, 1973 

0 

72 02K 

160 23W 

April 12, 1973 

0 

70 46N 

162. 43W 

April 12, 1973 

0 

69.29N 

164 4fiW 

April 13, 1973 

0 

54.31K 

129 49W 

April 13, 1973 

20 

69 28N 

140 2!W 

April 13, 1973 

10 

68 IIN 

142 ns 

April 13, 1973 

0 

66 5 IN 

143. 50W 

April 14, 1973 

0 

68.13N 

143. 38W 

April 15, 1973 

10 

68.13N 

145. 03W 

April 15, 1973 

20 

66.54N 

146 42W 

April 16, 1973 

0 

62 S2K 

150 47W 

April 16, 1973 

5 

68. 13N 

146 27W 

April 16, 1973 

10 

55 57N 

157 lOV.' 

April 17, 1973 

5 

69.29N 

146 lOW 

April 17, 1973 

0 

68.11N 

147. 59W 

April 17, 1973 

20 

66 51N 

149. 37W 

April 18, 1973 

10 

69.29N 

147 34 W 

April 18, 1973 

0 

68. ION 

149.24W 

April 18, 1973 

20 

66. SIN 

151 03W 

April 18, 1973 

20 

58.42N 

158 16W 

April 19, 1973 

5 

69.29N 

149 OOW 

April 20, 1973 

10 

69.30N 

150 2SW 

April 20, 1973 

0 

68.12N 

152. ISW 

April 20, 1973 

0 

66.52N 

153.54V/ 

April 20, 1973 

0 

65.32N 

155. 23W 

April 20, 1973 

0 

64.1 IN 

156. 44W 


April 20, 1973 

S 

61.28N 

159. 07W 

April 20, 1973 

15 

58 42N 

161. 09W 

April 21, 1973 

15 

69.33N 

151 47W 

April 21, 1973 

5 

68.14N 

1S3.38W 

April 21, 1973 

0 

66.5SN 

155 18W 

April 21, 1973 

0 

65.35N 

156. 47W 

April 21, 1973 

0 

64 14N 

158 09W 

April 21, 3973 

0 

62.53N 

159 24W 

April 21, 1973 

0 

61.31N 

160 33W 

April 21, 1973 

0 

60.08N 

161 37W 

April 21, 1973 

0 

S8.46N 

162 36W 

April 21, 1973 

0 

57 22 N 

163 31W 

April 22, 1973 

10 

66.55N 

156. 44W 

April 22, 1973 

0 

65 35N 

158 U\V 

April 22, 1973 

0 

64.15N 

159 3 GW 

April 23, 1973 

0 

61.31N _ 

137. 34W 

April 23, 1973 

15 

60 09N ’ 

138. 37W 

April 23, 1973 

5 

72,06N 

150 16W 

April 23, 1973 

10 

66 S6N 

158. lOW 

April 23, 1973 

0 

65 3GN 

159 40W 

April 23, 1973 

0 

64 15N 

161 02W 

April 24 , 1973 

3 

61.31N 

139. OIW 

April 24, 1973 

20 

60 09N 

140. 04W 

April 24, 1973 

0 

64 UN 

162 28W 

April 25, 1973 

0 

61. UN 

163 S3W 

April 25, 1973 

0 

62.53N 

irO 08V/ 

April 25, 1973 

0 

61 SON 

166 ICW 

April 25, 1973 

10 

60 08N 

167 20W 

April 26, 1973 

0 

6B.18N 

160 -!8W 

April 26, 1973 

0 

64 18N 

165 19W 

April 26, 1973 

0 

62.56N 

166 34W 

April 20, 1973 

10 

61.31N 

167. 42W 

April /C, 1973 

0 

60 IIN 

160 45W 

April 28, 1973 

s 

60 19N 

137 45W 

A.iril /8, 1973 

15 

67 OON 

139.2i,W 

Airil 28, 19/3 

15 

65 40N 

MO SC'V 

April 28, 1973 

0 

64 19 N 

112 I«W 


34 

31 

160 

165 

'«ginal page k, 

32 

33 

163 

161 

Charley River OF POOR QUALITY 

Eagle 

26 

174 

N of Walnwrlght 

27 

171 

Wainv. right 

28 

169 

Point Lay 

29 

167 

DeLong Mountains 

31 

165 

Sliishniarof 

30 

167 

Table Mtn D 

31 

IGS 

Diack River D 

32 

163 

Charley River 

33 

161 

Big Delta D 

26 

174 

N ofWainwright 

28 

171 

Wainwright 

29 

169 

Point Loy 

41 

151 

Canada, SE of Prince Rupert 

29 

169 

Horschel Is . 

30 

167 

Table Mountains 

31 

16S 

Black River 

30 

167 

Table Mrs 

31 

167 

Arctic 

32 

165 

Fort Yukon 

35 

160 

Talkeetna Mtn D-d.- 

31 

167 

Arctic D 

41 

152 

Sut'vik Island 

30 

169 

Mt Mlchelson 

32 

167 

Philip Smith Mtns 

33 

165 

Beaver 

31 

169 

Sagavanirktok - Mt. Michelson 

32 

167 

Philip Smith Mtns 

33 

165 

Betties 

40 

155 

Kushagak Bay 

31 

169 

Sagavanirktok 

31 

169 

llmiat - Sagavanirktok 

33 

167 

Chandler Lake 

34 

165 

Hughes - Betties 

35 

163 

Melozitna 

36 

161 

Nulato, Rub/ 

38 

158 

Russian Mission - Sleetmute 

40 

155 

Hagemeister Island 

32 

169 

Umiat 

33 

167 

Klllik River, Chandler Lake 

34 

165 

Hughes 

35 

163 

Kateel River, Melozitna 

36 

161 

Nulato 

37 

160 

Holy Cross, Iditarod 

39 

158 

Russian Mission 

40 

156 

Bethel 

41 

155 

Kuskokvvim Bay - Hagemeister Is 

42 

153 

Bristol Bay & Ice 

34 

165 

Shungnak - Hughes 

36 

163 

Kateel River 

37 

161 

Norton Bay, Nulato 

39 

158 

N of Skagway 

40 

156 

Yakutat 

30 

174 

N. of Harrison Bay 

35 

165 

Shungnak 

36 

163 

Candle, Kateel R 

37 

'161 

Norton Bay 

40 

150 

North of Mt St Elias 

41 

156 

Mt. St Elias 

37 

161 

Norton Bay 

38 

161 

Soloman 

39 

160 

Black - Kwiguk 

40 

158 

Hooper Bay 

41 

156 

Nunivok Island 

35 

167 

Mtsnoguk Mtns 

38 

161 

Nome, Soloman 

39 

160 

Black 

40 

158 

Hooper Boy 

41 

156 

Bering Sea 

IS 

167 

Part of Table Mts 

36 

165 

Past of Cotocn 

37 

163 

Ctuirley River 

39 

161 

Eagle 


1 1 


3279-2/090 

1279-22092 

3279-22113 

1279- 22115 

1280- 20330 
1280-20333 
1280-20335 

1283-20495 

1283-20502 

1283-20504 

1283- 20513 

1284- 20551 

1284-20553 

1284-20580 
1284=20562 
1284-20565 

1284- 20571 

1285- 21014 

1285-21021 

1285-21023 
1288-21210 
1288-21212 
1291-21363 
1291-21370 
1291-21372 
1291-21375 
1291-21381 

1293-21482 

1293-21491 

1293-21494 

1293- 21500 

1294- 20121 

1294-21541 

1294-21543 

1294-21550 
1294-21552 


1295-20161 

1295-20163 

1295-21572 

1295-21575 

1295-21581 

1295-21584 

1298-20323 

1298- 20325 

1299- 22224 

1300- 20460 
1300-22262 
1300-22265 
1300-22271 
1300-22274 
1300-22280 

1304- 21063 

1305- 21115 
1305-21121 
1305-21133 
1307-19434 

1307- 21231 

1308- 21290 
1308-21292 
1308-21295 
1308-21301 
1308-21310 
1308-21313 

1311-21472 

1311-21475 

1311- 21481 

1312- 20113 

1312-21571 
1312-21531 

1312- 21533 

1313- 71502 

1313- 71585 

1314- 22011 


'April 28, 1973 

0 

72 UN 

157 18W 

32 

175 

Barrow 


April 28, 1973 

5 

70 55N 

159 39 W 

33 

172 

Wolm/rlght, Meade River 


April 28, 1973 

5 

64 !9M 

168. low 

39 

161 

Bering Sea - Ice 


April 28, 1973 

10 

62 , 58N 

169 2SW 

40 

160 

St Lav/rence Island - Ice 


April 29, 1973 

20 

66.S9N 

140 51W 

37 

165 

East of Black River 

c 

April 29, 19/3 

0 

65.39N 

142 21W 

38 

163 

Chariic River 

c 

April 29, 1973 

0 

61 18N 

143. 43W 

39 

161 

Della - Eagle 

iL 

May 2, 1973 

0 

68 16N 

143 35W 

36 

167 

Table Mtn 


May 2, 1973 

0 

66.58N 

145 14W 

28 

165 

Ft. Yukon 

e. 

May 2, 1973 

S 

65.37N 

146. 44W 

39 

163 

Circle 

c. 

May 2, 1973 

15 

62.5SN 

149 22W 

41 

159 

Talkoetna Mtns 

c 

May 3, 1973 

10 

69 34 N 

143. 12W 

36 

170 

Demarcation Point 

c 

May 3, 1973 

0 

68. 15N 

145.''2W 

37 

157 

Arctic 

d. 

May 3, 1973 

0 

66 56N 

156 41W 

38 

155 

Ft Yukon 


May 3, 1973 

0 

65.35N 

148. IIW 

39 

163 

LIvengood 

CL. 

May 3, 1973 

0 

64.15K 

159.33W 

40 

161 

McKinley 

<L 

May 3, 1973 

25 

62.53N 

150, 47W 

41 

159 

Talkeetna 

(L 

May 4, 1973 

20 

66 59N 

148. 02W 

38 

165 

Beaver 

e. 

May 4, 1973 

5 

65.39N 

149 32W 

39 

I S3 

LIvengood 

(L. 

May 4, 1973 

3 

64.18N 

150. S4W 

40 

161 

Kantishna River 

C- 

May 7, 1973 

3 

60.12N 

158 42W 

45 

1S6 

Taylor Mtns 


May 7, 1973 

1 

58.49N 

159 41W 

46 

154 

Hagemelster Island, Hishagak Bay 


May 10,1973 

5 

6S.3SN 

158. 15W 

41 

163 

Katoel River 


May 10, 1973 

5 

64 14N 

159 38W 

42 

161 

Norton Bay, Nulato 

(L. 

May 10, 1973 

5 

62.S2N 

160. S3W 

43 

159 

Kwiguk, Holy Cross 

CL. 

May 10, 1973 

5 

61 30N 

162.02V/ 

44 

157 

Marshall, Russian Mission 

C- 

May 10, 1973 

10 

60.07N 

163.05W 

45 

155 

Kuskokwim 


May 12, 1973 

15 

64.15N 

162. 27W 

43 

161 

Norton Bay 


May 12, 1973 

10 

61.32N 

164. SOW 

45 

157 

Marshall 


May 12, 1973 

10 

60 ION 

165. 53W 

46 

155 

Nunivak Island 


May 12, 1973 

10 

58.47N 

166 . 5 nv 

47 

153 

Bering Sea 


May 13, 1973 

10 

6D.08N 

141.31W 

46 

155 

Icy Bay 


May 13, 1973 

0 

64.14N 

163.56W 

43 

161 

Soloman 


May 13, 1973 

10 

62 53N 

165. low 

44 

159 

Black 


May 13, 1973 

0 

61.31N 

166. 18W 

45 

157 

Hooper Bay 


May 13, 1973 

0 

60 08N 

167 21W 

46 

155 

Nunivak Island 



May 14, 1973 

0 

65 38N 

138. IIW 

42 

153 

East of Charley River 


May 14, 1973 

0 

64.17N 

139. 33W 

43 

151 

East of Eagle 


May 14, 1973 

0 

72.09N 

154 34W 

36 

175 

North of Teshekouk 


May 14, 1973 

5 

70 S3N 

155 5SW 

37 

172 

Meade River 


May 14, 1973 

5 

69.35N 

158 59W 

38 

169 

Ututok River, Lookout Ridge 


May 14, 1973 

15 

68.17N 

160 SOW 

40 

167 

Misheguk Mtn 


May 17, 1973 

0 

68.19N 

139.15V/ 

40 

167 

East of Table Mtn 

(L 

May 17. 1973 

2 

67. DON 

140. 55W 

41 

165 

Coleen, Black River 


May 18, 1973 

2 

64.18N 

171 03W 

44 

161 

Siberia, Bering Straits 


May 19, 1973 

25 

61.3SN 

149. OIW 

46 

157 

Anchorage 

D 

May 19, 1973 

0 

70.56N 

164.02W 

38 

172 

Point Lay 


May 19, 1973 

0 

69.39N 

166. 07W 

40 

169 

Point Hope 

CL. 

May 19, 1973 

5 

68 28N 

167. 58W 

41 

67 

Point Hope 

C 

May 19, 1973 

20 

67 OIN 

169. 37W 

42 

165 

Chukchi Sea 

C.. 

May 19, 1973 

IS 

65 41N 

171. 07W 

43 

163 

Chukotsch Penn. 

May 23, 1973 

2 

69 36N 

146 04W 

40 

169 

Mt. Michelson 

c 

May 24, 1973 

5 

20.S2N 

145, 31W 

39 

172 

na>man Is 


May 24, 1973 

20 

69.3SN 

147. 3SW 

41 

169 

Sagavanirktok, Mt Michelson 


May 24, 1973 

0 

65.36N 

152. 36W 

44 

162 

Tanana 


May 26, 1973 

0 

58 46N 

13S.17W 

SO 

152 

Juneau 

c 

May 26, 1973 

3 

70 53N 

148 15W 

40 

172 

Beechey Point 

D* C 

May 27, 1973 

0 

70 55N 

149 37W 

40 

172 

Beechey Point 

D 

May 27, 1373 

0 

69 38N 

151 41W 

41 

169 

Umiat 

D 

May 27, 1973 

5 

68 20N 

153 32W 

42 

167 

Kitlik River, Chandler 


May 27, 1973 

S 

67 OON 

155 12W 

43 

164 

Survey Pass, Hughes 


May 27, 1973 

IS 

64.19N 

158 OSW 

46 

160 

Nulato 


May 27, 1973 

20 

62.57N 

1S9 21Vv 

47 

158 

Holy Cross, Iditarod 


May 30, 1973 

0 

66 57N 

13d 4iW 

44 

164 

Selawik, Shungnak 

C 

May 30, 1973 

20 

65 36N 

161 low 

45 

162 

Selai/lk 

C 

May 30, 1973 

0 

64 15N 

162 30W 

46 

160 

Soloman, Norton Bay 

c 

May 31 , 19/3 

20 

61 32N 

110 28W 

48 

15G 

McCarthy S Cast 

c 

May 31, 1973 

0 

6B.18N 

159 24W 

43 

166 

Misheguk Mtn, Howard Pass 

e 

May 31, 1973 

0 

66 58N 

161 04W 

44 

164 

Misheguk Mtn 

c 

May 31, 1973 

20 

65 37N 

1 62. 34 W 

45 

162 

Bcndelben, Candle 

c 

June 1, 1373 

0 

68 3GN 

3 60 S4vV 

43 

166 

Mi-hoguk Mtn 

c 

Juno U 19/3 

5 

66 S/N 

162 ,i-W 

44 

164 

Kotzebue 

c 

Juno 2, 1973 

5 

68 ISN 

162 17W 

43 

156 

l)r>Lorig Mtn, Misheguk 
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1314-22013 

June 2, 1973 

0 

66 59 N 

163.S5W 

44 

164 

Kotzebue 

C 

1317-20374 

Juno 5 , 1973 

0 

69.38N 

138 56W 

42 

168 

Canada, Herschel Island 


1317-22203 

June S , J973 

0 

70.S5N 

162 38W 

41 

171 

Wa Inwrlght 


1310-20432 

June 6 , 1973 

20 

69 38N 

140. 20W 

42 

168 

Herschel Island 

c 

1323-19320 

Juno 11, 1973 

15 

58.49N 

132. 26W 

51 

ISO 

Taku River 

C 

1326-21284 

Juno 14 , 1973 

0 

70. SON 

149 SIW 

42 

170 

Beechoy Point 

C + D 

1326-21291 

June 14, 1973 

5 

69.32N 

151. 55W 

43 

168 

UiTilat 

D 

1326-21305 

June 14, 1973 

S 

64 12N 

158 14W 

47 

158 

Nulato 


1326-21311 

June 14, 1973 

5 

62 SON 

159 28W 

48 

156 

Holy Cross 

C 

1328-20004 

Juno 16, 1973 

20 

58.42N 

139 38W 

52 

150 

yal-utot 


1328-21413 

June 16, 1973 

S 

66.S4N 

158 15W 

45 

163 

Shungnak 


1328-21415 

June 16, 1973 

1 

65.33N 

159 44W 

46 

160 

Candle - Kateel 


1328-21422 

June 16, 1973 

0 

64 12N 

161 05V/ 

47 

158 

Norton Bay 


1329-21455 

June 17, 1973 

20 

70.51N 

154.04W 

42 

170 

Teshekpuk 

C 

1329-21462 

June 17, 1973 

3 

69.33N 

156. 08W' 

43 

167 

Lookout Ridge 

c 

1329-21464 

June 17, 1973 

3 

68.1SN 

157 57V\'- 

44 

165 

Howard Pass 


1329-21471 

June 17, 1973 

0 

66.55N 

159 36W 

45 

163 

Selawik 

C 

1329-21473 

June 17, 1973 

10 

65 35N 

161. 06W 

46 

160 

Candle 

c 

1330-21523 

June 18, 1973 

5 

68.13N 

1S9.32W 

44 

165 

Misheguk Mtn, Howard Pass 

c 

1330-21525 

June 18, 1973 

0 

66 52N 

161.13W 

45 

162 

Selawik 

c < o 

1334-22155 

June 22 , 1973 

5 

66,S4N 

166 52W 

45 

162 

Shishmaref 

c 

1334-22161 

June 22, 1973 

0 

65 34N 

168,22V/ 

46 

160 

Teller 

c 

1334-22164 

June 22, 1973 

0 

64 13N 

169 44W 

47 

158 

St. Lawrence 

c 

1335-22201 

June 23, 1973 

10 

70.51N 

162 4SW 

42 

170 

Wa inwright 


1335-22215 

June 23, 1973 

2 

65 34N 

169. 48W 

46 

160 

Teller, Little & Big Diomede 

c 

1335-22222 

June 23, 1973 

2 

64.13N 

171. 09W 

47 

158 

- St. Lav^rcnoe Island 

t 

1335-22224 

June 23, 1973 

0 

62. SIN 

172. 23W 

48 

155 

St. Lawrence Island 

c 

1335-22231 

June 23, 1973 

5 

61. SON 

173. 31W 

50 

153 

St. Matthews 


1336-20440 

June 24, 1973 

10 

66.51N 

143 56W 

45 

162 

Black River 

c 

1336-22262 

June 24, 1973 

15 

69.29N 

166 17W 

43 

187 

Point Hope 


1336-22274 

June 24, 1973 

1 

65. SON 

171. 13W 

46 

160 

Siberia 


1336-22280 

June 24, 1973 

0 

64.09N 

172 34V/ 

47 

157 

Siberia, St Lav/rence 


1337-22330 

June 25, 1973 

0 

66.54N 

171 low 

45 

162 

Siberia 

t 

1337-22332 

June 25 , 1973 

0 

65.34N 

172 40W 

46 

160 

Siberia 

t 

1337-22335 

June 25 , 1973 

0 

64.12N 

174. 02W 

47 

1S7 

Siberia 

<L^ 

1339-20595 

June 27, 1973 

20 

70. SON 

142 43W 

42 

169 

Barter Island 


1339-22424 

June 27, 1973 

0 

72.06N 

166.07W 

41 

172 

Chukchi Sea 


1339-22431 

June 27, 1973 

0 

70.51N 

168. 27W 

42 

169 

Chukchi Sea 


1339-22433 

June 27, 1973 

0 

69.33N 

170.32W 

43 

167 

Chukchi Sea 


1339-22440 

June 27, 1973 

0 

68.15N 

172 22W 

44 

164 

Chukchi Sea 


1339-22442 

June 27, 1973 

0 

66.55N 

174 01 

45 

162 

, Siberia 


1341-21130 

June 29 , 1973 

10 

65.33N 

152 39W 

46 

159 

Tanana 

c 

1341-21135 

June 29 , 1973 

20 

62.49N 

1SS.14W 

48 

155 

McGrath 

c 

1341-21141 

June 29 , 1973 

5 

61.28N 

156. 23W 

49 

153 

Sleetmute, Lime Hills 

c 

1341-21144 

June 29 , 1973 

5 

60.03N 

157. 05W 

SO 

151 

Taylor Mts . 


1342-21170 

June 30, 1973 

15 

70.49N 

147. OIW 

42 

196 

Beechey Pt., Flaxman Is. 

t 

1342-21173 

June 30, 1973 

IS 

69.31N 

149 04 W 

43 

166 

Sagavanirktok 

C 4 D 

1342-21191 

June 30, 1973 

10 

64.11N 

155. 23W 

47 

157 

Ruby 

c 

1342-21193 

June 30, 1973 

20 

62.49N 

156.37W 

48 

155 

Iditarod, McGrath 

c 

1344-21283 

July 2, 1973 

0 

70 49N 

149 53W 

42 

169 

Beechey Point 

c + D 

1344-21290 

July 2, 1973 

2 

69.31N 

151 57W 

43 

166 

Umiat 

C 

1344-21292 

July 2, 1973 

0 

68. 12N 

153 47 W 

44 

164 

Chandler Lake 

C 

1345-21342 

July 3, 1973 

5 

70.44N 

151. SOW 

41 

169 

Harrison Bay 

c 

1345-21344 

July 3, 1973 

20 

69 27N 

153. 33W 

43 

166 

Ikpikpuk River 

C 

1345-21351 

July 3, 1973 

10 

68.03N 

155. 22W 

44 

164 

Killik River 

C 

1345-21353 

July 3, 1973 

10 

66 48N 

157 OOW 

45 

ISl 

Shungnak 

C 

1345-21360 

July 3, 1973 

15 

65.28N 

158 28W' 

46 

159 

Kateel River 

c 

1345-21362 

July 3, 1973 

10 

64.07N 

1S9.48W 

47 

157 

Norton Bay, Nulato 

c 

1346-21420 

July 4, 1973 

20 

64.07N 

161 . low 

47 

157 

Norton Bay 


1346-21425 

July 4, 1973 

20 

61.24N 

163. 31W 

49 

153 

Marshall 

c 

1349-21564 

July 7, 1973 

0 

71.S9N 

154 54W 

40 

172 

Barrow 


1350-20223 

July 8, 1973 

2 

61.24N 

143. 26W 

48 

153 

McCarthy 

c. 

1351-20275 

July 9i 1973 

10 

62.41N 

143. 48W 

47 

155 

Nabosna 

D 

1351-20282 

July 9, 1973 

5 

61 19N 

144 56W 

48 

152 

Valdez, McCarthy 

d + D 

1352-20333 

July 10, 1973 

S 

62.41N 

145 nw 

47 

ISS 

Gulkano 

c + D 

1352-20310 

July 10, 1973 

10 

61.72N 

146 71W 

48 

153 

Valdez 


1352-20342 

July 10, 1973 

15 

GO OON 

147. 2JW 

•19 

ISO 

Seward, Cordova 


1354-22275 

July 1?, 1973 

20 

64 OSN 

172. 39W 

46 

157 

Siberia. St Lai.Tonce Island 


1156-20540 

July n, 1973 

0 

70 

141 ,22W 

40 

16(1 

Batter Island 


1158-19262 

Jul, 16, 1973 

2 

57.1 IN 

131 58W 

50 

147 

Bast of Suindutn 


1358-19264 

July 16 1973 

0 

55 5IN 

112 low 

51 

145 

Craig, ketclilkan 

c »T) 

1358-19771 

July 16, 1973 

0 

54 2/N 

1.13. 17 W 

S? 

l-P 

Dl>on entrance 

c 

1 150-21052 

July 16, 1973 

20 

70 IIN 

114.1UW 

10 

168 

5 loMiian Island 
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]'iSa-210/3 

July 16, 1973 

20 

64 . 07N 

3 52. 32W 

45 

157 

Kantlshno River 

C 

1358-21075 

Jul/ 16, 3973 

2 

62.40N 

I S3 45W 

46 

ISS 

McGrulli 

C 

1 J58-21082 

July 16, 1973 

20 

63 .21N 

154 53W 

47 

153 

Lime Hills 


1302-21305 

July 20 1973 

5 

62.4JK 

159 31W 

46 

155 

Holy Cross, Iditerod 

C 

nua-ano-i 

July 21, 1973 

0 

65 25N 

158.32 V/ 

43 

159 

Katoel River 

C 

13C3-2J303 

July 21, 3973 

0 

62.43N 

161.04W 

45 

155 

Holy Cross 

C 

1303-213/0 

July 21, 3973 

15 

63.20N 

162. low 

46 

153 

Russian Mission 

C 

1305-20051 

July 23, 1973 

20 

61.21N 

139 07W 

46 

153 

Burwash Landing 

C 

1370-2031'! 

July 28, 1973 

10 

68 07N 

139. 35W 

40 

163 

E. of Table Mtn 


laz-i-ioiso 

August 1 , 1973 

0 

55.47N 

129 59W 

48 

146 

East of Kctcliil-an 

C 

1375-20595 

August 2, 1973 

10 

69.24N 

144, S7W 

37 

166 

Flaxman Island 

D 

1375-21002 

August 2, 1973 

15 

68 OSN 

146 46W 

38 

164 

Arctic 

D 

138'1-21533 

August 11, 19/3 

S 

62.39N 

165. 14W 

40 

156 

Black, Kvtflguk 


1386-22031 

August 13, 1973 

IS 

68.03N 

162.32W 

35 

164 

DeLong Mts. 


1387-20275 

August 14, 1973 

IS 

61.20N 

144.54W 

41 

155 

Valdez 

D 

1387-20281 

August 14, 1973 

0 

59 58N 

145 S6W 

42 

153 

Cordova, Middleton Is, 

C + D 

1387-20284 

August 14, 1973 

0 

58.35N 

146. 54W 

43 

152 

Gulf of Alaska 


1387-22090 

August 14, 1973 

5 

68.04N 

163 58W 

35 

165 

DeLong Mt. 

C 

1387-22095 

August 14, 1973 

20 

6S.22N 

1G7.05W 

37 

160 

Toller 

C 

1388-20333 

August 15, 1973 

2 

6 3.20M 

146 18W 

40 

155 

Valdez 

C + D 

1388-20335 

August 15, 1973 

3 

S9.58N 

147 20W 

41 

153 

Blying Sound 

D 

1388-20342 

August IS, 1973 

0 

58.3SN 

148. 18W 

42 

152 

Gulf of Alaska 


1389-20364 

August 16, 1973 

13 

69.23N 

139. 06W 

33 

167 

Herschel Is. 


1389-20373 

August 16, 1973 

10 

66.45N 

142. 32W 

36 

163 

Black River 

C 

1389-20380 

August 16, 1973 

20 

65.25N 

144. OOW 

37 

161 

Circle 


1389-20394 

August 16, 1973 

5 

S9.S9N 

148. 45W 

41 

154 

Seward 

D" (U 

1390-20450 

August 17, 1973 

10 

61.22N 

149. 09W 

40 

156 

Anchorage 

C + D 

1390-20452 

August 17, 1973 

0 

60.00N 

150. 12W 

41 

154 

Kenal 

C + D 

1392-19145 

August 19 , 1973 

5 

5S.49N 

129 59W 

43 

149 

East of Ketchikan 

C 

1392-19151 

Auaust 19 1973 

0 

54.24N 

130 46W 

44 

148 

SE, Prince Rupert 

C 

1396-21162 

August 23, 1973 

20 

70 41N 

147. 08W 

30 

170 

Beechey Pt , Flaxman Island 

D - C 

1396-21165 

August 23, 1973 

20 

69.24N 

149. 09W 

31 

168 

Sagavanirktok 


1406-20320 

September 2, 1973 

10 

65 29N 

142. 29W 

31 

163 

-Charley River 


1406-20334 

September 2, 1973 

3 

60.01N 

147. 15W 

35 

157 

Seward, Cordova 

c. 

1406-20340 

September 2, 1973 

10 

58 38N 

148. 14W 

36 

155 

Gulf of Alaska 


1406-22131 

September 2, 1973 

5 

72.02N 

159.04V/ 

25 

174 

Arctic Ocean 


1406-22142 

September 2, 1973 

20 

68.09W 

165. 14W 

29 

167 

Point Hope 


1406-22145 

September 2, 1973 

5 

66. SON 

166.53W 

30 

165 

Shlshmaref 


1407-20371 

September 3, 1973 

20 

66.49N 

142 28W 

29 

165 

Black River 

D 

1407-20374 

Septembers, 1973 

2 

65.28N 

143.57W 

31 

163 

Charley River 

C , 

1407-20380 

Septembers, 1973 

15 

64 07K 

145. 17W 

32 

161 

Delta 

C T li 

1407-20383 

Septembers, 1973 

20 

62.46N 

146.31V/ 

33 

160 

Gulkana 

D 

1407-22191 

September 3, 1973 

60 

70.44N 

162. 44W 

26 

171 

Walnwright. clds over water. 

land clear 


1407-22194 

September 3. 1973 

15 

69.27N 

164.46W 

29 

169 

Point Lay 


1407-22200 

Sept 3, 1973 

20 

68.08N 

166. 3SW 

28 

167 

Point Hope, clds over water. 

land clear 

1408-20423 

Sept. 4, 1973 

15 

68.08N 

142. 12W 

28 

167 

Table Mt. 


1408-20430 

Sept. 4 , 1973 

0 

66.49N 

143 51W 

29 

165 

Black River 

C + D 

1408-20432 

Sept. 4, 1973 

20 

65.29N 

145.20W 

30 

163 

Circle 

C 

1408-20435 

Sept. 4, 1373 

5 

64.07N 

146. 42W 

31 

162 

Fairbanks - Delta 

C + D 

1411-21003 

Sept 7, 1973 

5 

65.28N 

149 37W 

29 

164 

Livengood 

C + D 

1412-21082 

Sept. 8, 1973 

10 

58.38N 

156. 47W 

34 

156 

Nafcnek 


1413-21113 

Sept. 9, 1973 

20 

66.49N 

151. 02W 

27 

166 

Betties 

D 

1413-21120 

Sect, 9, 1973 

20 

65 29N 

152. 31W 

28 

164 

Tanana 

C JD 

1413-21134 

Sept 9, 1973 

5 

60.02N 

157 18W 

33 

158 

Taylor Mts. - Lake Clark 

C 

1414-21162 

Sept 10, 1973 

IS 

69.28N 

149. OOW 

25 

170 

Sagavanirktok 


1415-19421 

Sept 11, 1973 

20 

58 37N 

135 15W 

33 

157 

Juneau 


1415-19424 

Sept. 11, 1973 

0 

57.13N 

136. low 

35 

156 

Sitka 


1416-19473 

Sept 12, 1973 

0 

60.01N 

135 49W 

32 

158 

Skagway 


1416-19480 

Sept 12, 1973 

0 

58 36N 

136.47TA 

33 

157 

Mt. Falnveather 

CL 

1416-19482 

Sept. 12, 1973 

5 

S7.11N 

137. 41W 

34 

156 

Sitka, Gulf of Alaska 


1417-19525 

Sept 13, 1973 

0 

61.22N 

136. 08W 

30 

160 

Canada, Lake LeBarge, etc. 


1417-19531 

Sept. 13, 1973 

0 

S9.59N 

137. IIW 

32 

159 

Skag wa y 


1417-19524 

Sept. 13, 1973 

0 

53 37N 

138. 09W 

33 

157 

Mt. Fairv/eather 


1419-20035 

Sept 15, 1973 

0 

62 44N 

137. S4W 

29 

162 

Canada, E of Tanacross 


1419-20041 

Sept. 15, 1973 

0 

61 21N 

139. OIW 

30 

160 

Mt. St, Ehas 

C 

1420-20093 

Sept 16, 1973 

1 

62.47N 

139 17W 

28 

162 

E. of Nabesna 

C 

1422-20201 

Sept. 18, 1973 

0 

65 33N 

139 33W 

25 

165 

E. of Charley River 


1422-20203 

Sept. 18, 1973 

0 

64.12N 

.'.0 S5W 

26 

164 

Eagle 

C tD 

1422-20210 

Sept, 18, 1973 

0 

62.51N 

112 09W 

27 

162 

Nabesna 

c 

1477-20212 

Sept 18, 1973 

0 

61 28N 

143 17W 

29 

161 

McCarthy 

C + D 

1422-20215 

Sept. 18. 1973 

20 

60 OSN 

114 19W 

30 

160 

Cordovo, Boring Glacier, lend clear C 

1423-20752 

Sept. 19, 1973 

s 

66.5SN 

139 21W 

23 

167 

E of Black River 


1423-20255 

Sept 19, 1973 

0 

65 3 IN 

140. 51W 

25 

166 

Charley River 

•** 

1423-20261 

Scot 19, 1973 

5 

64 13N 

142. 13W 

26 

164 

Fagle 


1423-2026'! 

Sept 19, 1973 

20 

62 51N 

14 3.28W 

27 

16? 

Nabesna 


1423-70770 

Sept 19, 1973 

5 

61 .''9N 

144 ,'7W 

20 

!G1 

Valdez, McCarthy 


1121-20310 

Sept 20 1973 

2 

57 21 » 

1 !8 5S'V 

31 

157 

Gulf of Alaska 


1426-20153 

Sep'. 72, 1973 

20 

57 18N 

15 1 50W 

30 

153 

Kodial 


1427-70511 

.Stpt 23, 1973 

10 

57 20H 

153 I9W 

10 

158 

Korlul , Kodla! 

C- 

1428-2055! 

Sept '4, 197J 

20 

67 SON 

150 IfiW 

25 

163 

Fall ectna 


1 1 ’8-205 j4 

Sept. 2 1, !')73 

/ 

61. /7N 

151 17W 

26 

162 

Ti one* 

c-b 
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IStU-.'U ,b‘l 

Sept. 24, 1973 

0 

C0.05N 

152. SOW 

27 

161 

HZ8-?0S0d 

Sept 24, 1973 

0 

58 4 2N 

153, SOW 

29 

159 

14Z8-20'j65 

Sept 28, 1973 

1 

57 19N 

154 45W 

30 

158 

1432-21 IGO 

Sept. 28, 1973 

0 

69.30N 

148 44W 

18 

172 

14J4-10 1/0 

Sept 30, 1973 

0 

GO 04N 

135. 36W 

25 

1G2 

1434-19173 

Sept 30, 1973 

10 

58 41N 

136. 35W 

26 

160 

1434-19475 

Sept 30, 1973 

10 

57 18N 

137.30W 

28 

1S9 

1439-21505 

Oct 5, 1973 

3 

66 52N 

162.18W 

17 

169 

1440-27021 

Oct. 6, 1973 

0 

68 ION 

162. 06W 

16 

171 

1440-22023 

Oct 6, 1973 

5 

66 SON 

163 46W 

17 

169 

1441-20270 

Oct 7, 1973 

20 

60.01N 

145. 40W 

23 

162 

1441-22072 

Oct 7, 1973 

10 

69 26N 

161 44W 

14 

173 

1441-22075 

Oct. 7, 1973 

0 

68 07N 

163 33W 

15 

J71 

1441-22081 

Oct 7, 1973 

10 

66 48N 

165. IIW 

17 

169 

1442-20310 

Oct 8, 1973 

5 

65 30N 

142 16W 

17 

168 

1442-22131 

Oct. 8, 1973 

20 

69.28N 

163 12W 

14 

173 

1443-20385 

Oct. 9, 1973 

5 

58.44N 

149 25W 

23 

162 

1446-20562 

Oct. 12, 1973 

20 

S7.21N 

154 35W 

23 

161 

1449-21094 

Oct. 15, 1973 

20 

69.34N 

147 03W 

11 

173 

1449-21101 

Oct 15, 1973 

0 

68 15N 

149 02W 

12 

172 

1449-21103 

Oct. IS, 1973 

10 

66.56N 

1S0.41W 

14 

170 

1449-21110 

Oct. IS, 1973 

10 

65 36N 

152. 12W 

15 

168 

1449-21112 

Oct. 15, 1973 

5 

64.15N 

153, 34W 

16 

167 

1449-21121 

Oct. IS, 1973 

20 

61.32N 

15S.58W 

18 

165 

1449-21130 

Oct. 15, 1973 

20 

S8.46N 

158 OIW 

21 

162 

1449-21133 

Oct. 15, 1973 

10 

57.22N 

158. S5W 

22 

161 

1449-21135 

Oct 15, 1973 

60 

55.S8N 

159. 46W 

23 

160 

1451-19411 

Oct. 17, 1973 

IS 

58.45N 

135 02W 

20 

163 

1451-19414 

Oct. 17, 1973 

5 

57.21N 

135. S7W 

21 

162 

1455-20034 

Oct. 21, 1973 

20 

60 07N 

139. 46W 

18 

164 

1455-20040 

Oct. 21, 1973 

5 

Se.44K 

140 4SW 

19 

163 

1455-21442 

Oct. 21, 1973 

1 

68.13M 

157 36W 

10 

172 

1455-21445 

Oct. 21, 1973 

20 

66.54N 

159. 16W 

11 

170 

1456-20092 

Oct. 22, 3973 

5 

60.08N 

141.13W 

17 

164 

1457-20144 

Oct. 23, 1973 

0 

61.28N 

141.34W 

16 

165 

1457-20150 

Oct, 23, 1973 

0 

60.06N 

142. 37W 

17 

164 

1458-20191 

Oct 24, 1973 

0 

65 33N 

139 15W 

12 

169 

1458-20202 

Oct. 24, 1973 

0 

61.28N 

143 OIW 

IS 

165 

1458-20205 

Oct. 24, 1973 

15 

60.06N 

144. 05W 

17 

164 

1459-20260 

Oct 25, 1973 

20 

61 28N 

144 27W 

IS 


1460-20303 

Oct, 26, 1973 

1 

65 . 30N 

142. 13W 

J1 

169 

1461-20353 

Oct. 27, 1973 

10 

68.1 IN 

140. 30W 

08 

172 

1461-20362 

Oct. 27, 1973 

10 

65 30N 

143 38W 

11 

169 

1461-20364 

Oct. 27, 1S73 

IS 

64 09N 

144, 59W 

12 

168 

1464-20554 

Oct. 30, 1973 

2 

58.39N 

153 43W 

16 

164 

1465-19185 

Oct. 31, 1973 

15 

55.53N 

131 05W 

18 

162 

1465-20591 

Oct, 31, 1973 

20 

65.30N 

149. 21W 

09 

169 

1465-21003 

Oct. 31, 1973 

10 

61 26N 

153 07W 

13 

166 

1466-19244 

Nov I, 1973 

10 

55 54N 

132 30W 

18 

162 

1466-21061 

Nov. 1, 1973 

15 

61.26N 

154. 32W 

13 

166 

1466-21064 

Nov. 1, 1973 

10 

60.04N 

155. 3SW 

14 

165 

1467-19300 

Nov 2, 1973 

0 

S7.14N 

133, 08W 

16 

163 

1467-19302 

Nov. 2, 1973 

0 

SS.51N 

133. 58W 

17 

162 

1467-21104 

Nov. 2, 1973 

5 

65.2BK 

152 16W 

09 

169 

1467-21111 

Nov. 2, 1973 

0 

64.08N 

153. 37W 

10 

168 

1467-21113 

Nov. 2, 1973 

20 

67.46N 

154. 52W 

20 

167 

1467-21120 

Nov. 2, 1973 

5 

61.24N 

1S6W 

12 

166 

1468-19352 

Nov. 3, 1973 

5 

58 38N 

133. 4 IW 

IS 

164 

1468-19354 

Nov. 3, 1973 

0 

57.15N 

134 35W 

16 

163 

1468-19361 

Nov 3, 1973 

0 

55.49N 

135. 20W 

17 

162 

1468-21163 

Nov. 3, 1973 

0 

65.30N 

153 46W 

08 

169 

1468-21165 

Nov. 3, 1973 

10 

64 09N 

155 07W 

10 

168 

1468-21190 

Nov. 3, 1973 

10 

S7.16N 

160 26W 

16 

161 

1469-19404 

Nov. 4, 1973 

10 

60.02N 

134 09W 

13 

165 

1469-19410 

Nov. 4, 1973 

IS 

58.39N 

135. 07W 

14 

164 

1469-19413 

Nov. 4, 1973 

0 

S7.15N 

136 OOW 

15 

163 

1469-21221 

Nov. 4, 1973 

0 

65 29N 

155 08 W 

08 

169 

1469-21224 

Nov. 4, 1973 

5 

64.08N 

1 if.SOW 

09 

168 

1469-21230 

Nov. 4, 1973 

5 

62.47N 

157 45W 

11 

167 

1469-21233 

Nov. 4, 1973 

20 

61.25N 

158 5SV/ 

12 

166 

1470-21285 

Nov 5, 1973 

10 

62.4GN 

159 09V/ 

10 

3 67 

1470-21294 

Nov 5, 19/3 

3 

60 02N 

161 22W 

13 

165 

1471-19520 

Nov 6, 1973 

0 

G0.03N 

137 OOW 

12 

1 $5 

14/2-19572 

Nov 7, 1973 

0 

61 .23N 

137. 2SV/ 

11 

166 

1472-19575 

Nov 7, 1973 

0 

60 OON 

138 27W 

12 

165 

1474-20092 

Nov. 9, 1973 

0 

59 56N 

141 nw 

12 

3 65 

147/-202GO 

Nov 12 1973 

0 

61 .20N 

144. 3. W 

in 

\ 66 

14/7-20263 

Nov 12, 1973 

0 

59 58N 

14S 38W 

11 

3 65 

1477-20’65 

Nov. 12, 1973 

0 

50 35 N 

140 3 GW 

)2 

IG'l 

J478-/Oi!5 

Nov 13, 19/3 

0 

61 19N 

116 0 !W 

09 

166 

1478-/0121 

Nov n, 1973 

10 

59 57M 

1 17 OGW 

1 1 

165 

1479-/037 1 

L'ov. 14. 1973 

0 

61 . f)N 

147 m'- 

09 

1G6 

1479-/038,) 

Iji." I 1, 197 3 

5 

59 SON 

1 10. 3-lW 

10 

t 6f> 

1 103-191-15 

Nov 18, 1971 

20 

55 43N 

13) 1 iW 

1 ! 

162 


hS 


i'una 1 


Mt, Kalmsi, Afognak 
karluk, Kodiak 

Sagavanlrktok D 

Skagway C 

Mt. Falrwoather C 

Sitka 

Kotzebue, EeJowik 
DoLong Mt. 

Kotzebue 
Cordova 
Utukok River 


DeLong Mt. 

Kotzebue, Shlshmaref 
Charley River 
Point Lay 
Tip of Seldovia 
Karluk 

Mt Michelson 
Philip Smith Mt. 
Wiseman 
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OP POOR QUALITY 


Tanana 

Ruby, Kantishna 
Lime Hills 
Dillingham 
Ugashik 

Chignik, crater clear 

Juneau 

Sitka 

Yakutat X) 

Gulf of Alaska 
Howard Pass 
Selawik 


Bering Glacier 
McCarthy 
Bering Glacier 
E. of Charley River 


McCarthy 

Cordova 

Valdez, McCarthy 
Charley River 
Table Mt. 

Charley River 

Big Delta D 

Afognak 

Ketchikan 

Llvengood, Fairbanks 

Lime Hills 

Craig 

Lake Clark 
Lake Clark 
Sumdum 
Cra ig 
Tanana 

Ruby, Kantishna R. 

McGrath 

Sleetmute, Lime Hills 

Taku River 

Sitka 

Sitka 

Melozltna 

Med fra 

Chignik 

Carcross 

Juneau 

Sitka 

MelozUna 

Nuloto - Ophir 

Idtlorod 

Sleetmute 

Iditarod 

Bethel 

Skagway 

Haines Junction 

Yokutnt 

Borinct Glacier, Icy Bay 

M cf ,arlliv 

Coidovo 

Gulf of Alaska 

Valiloz 

Blyi'ig Sound 

Vakle, , Anchorage 

niyliig Round 

i etch 11 an 


CRTS sc LKTS WITH LOW CLOUD COVER - 1974 


1S35-190G2 

January 9, 1971 

0 

5 5.4514 

128 22W 

09 

158 

East of KctchlLan 

1055-19171 

January 29. 19/1 

10 

55.55N 

131. 07W 

13 

155 

KetchlFan 

1555-19173 

January 29, 197 1 

10 

54 JIN 

131 ,55W 

14 

154 

Prince Rupert 

1555-20591 

January 29, 1971 

0 

60.04N 

154 12W 

10 

158 

IlUamna 

1555-20593 

January 79, 1974 

0 

SB.41N 

ISS IIW 

11 

157 

Mt Katmol 

1556-19222 

Januo'y 30, 1 974 

0 

57 20N 

131 41W 

12 

156 

East of Sumdum 

1556-19225 

January 30, 1974 

3 

S5.S7N 

132 32W 

13 

155 

Craig 

1560-21274 

February 3, 1974 

10 

60 07. N 

161 16W 

11 

157 

Bethel 

1560-21280 

February 3, 1974 

20 

58 44N 

162 15W 

12 

156 

Hagemeister Island 

1565-21525 

February 8, 1974 

0 

70.S4N 

156 31W 

03 

168 

Barrow 

1565-21532 

February 8, 1974 

5 

69 37N 

158 37W 

04 

166 

Lookout Ridge 

1565-21534 

February 8, 1974 

20 

68 ION 

160 29W 

06 

164 

Mlshegul. Mt 

1565-21541 

February'S, 1974 

10 

66.59N 

162. 07W 

07 

163 

Sclovnk - Noatak 

1565-21543 

February 8, 1974 

5 

65.3SN 

163 38W 

08 

162 

Bendcleben 

1565-21550. 

February 8, 1974 

0 

64.1814 

164 59W 

09 

160 

Nome - Solomon 


,1565-21552 

February 8, 1974 

5 

62.S7N 

166. 14W 

10 

159 

Black 


1565-21555 

’February 8, 1974 

20 

61 35N 

167. 23W 

11 

158 

Hooper Bay 


1566-21593 

February 9, 1974 

20 

68 17N 

161. 54W 

06 

164 

Misheguk Mt 


1566-21595 

February 9, 1974 

0 

66.58N 

163 33W 

07 

163 

Noata). - Kotzebue 


1566-22002 

February 9, 1974 

10 

65 37N 

165 03W 

08 

161 

Bendicben 


1567-22051 

February 10. 1974 

5 

68.18N 

163. 18W 

06 

164 

DcLong Mt. 


1567-22053 

February 10, 1974 

20 

66.S9N 

164. 59W 

07 

163 

Kotzebue 


1567-22060 

February 10, 1974 

0 

65.39N 

166.29W 

08 

161 

Teller 


1567-22062 

February 10, 1974 

0 

64 18N 

167. SIW 

10 

160 

Nome 


1567-22065 

February 10, 1974 

3 

62.56N 

169 06W 

11 

159 

St. Lawrence Is 


1568-22123 

February 1 1 , 1974 

0 

62.SSN 

170 35W 

11 

159 

St. Lawrence Is 


1573-20580 

February 16, 1974 

10 

62. SIN 

151 59W 

13 

159 

Mt McKinley - Talkeetna 

1573-20582 

February 16, 1974 

2 

61.29K 

153 OIW 

14 

157 

Ltrae Hills -Tyonek 


1574-21031 

February 17, 1974 

0 

64 ISN 

152 low 

12 

160 

Kantishna River 


1574-21034 

February 17, 1974 

5 

62.S4N 

153. 25W 

13 

158 

McGrath 


1574-21040 

February 17, 1974 

0 

61 32N 

154. 34 W 

14 

157 

Lime Hills 


1574-21043 

February 17, !9''4 

2 

60 09 N 

155.36W 

15 

156 

Lake Clark 


1S75-21090 

February 18, 1974 

0 

64 12N 

153. 37W 

12 

160 

Kantishna River 


1575-21092 

February 18, 1974 

0 

&; '?N 

154. 52W 

13 

158 

McGrath 


1575-21095 

February 18, 1974 

0 

61 iN 

156. OOW 

15 

157 

Sleetmute - Lime Hills 

1575-21101 

February 18, 1974 

0 

69 j )N 

157 04 W 

16 

156 

Taylor Mts 


1575-21104 

February 18, 1974 

0 

58 43N 

158. 02W 

17 

155 

Nushagak Bay 


1576-21135 

February 19, 1974 

0 

66. ESN 

152. low 

10 

162 

Betties 


1576-21142 

February 19, 1974 

0 

6S.35N 

153. 39W 

12 

161 

Melozitna 


1576-21144 

February 19, 1974 

0 

64.14N 

154. 59W 

13 

160 

Ruby 


1576-21151 

February 13, 1974 

0 

62 52N 

156. 14W 

14 

153 

Iditarod - McGrath 


1576-21153 

February 19, 1974 

0 

61 31N 

157 23W 

15 

157 

Sleetmute 


1576-21160 

February 19, 1974 

0 

60.08N 

158. 27W 

16 

156 

Taylor Mts. 


1576-21162 

February 19, 1974 

5 

58.46N 

159. 27W 

17 

155 

Nushagak Bay 


1577-21191 

February 20, 1974 

0 

68.16N 

151 54W 

10 

164 

Chandler Lake 


1577-21193 

February 20, 1974 

0 

66.57N 

153. 34W 

11 

162 

Hughes 


1577-21200 

February 20, 1974 

0 

6S.36N 

155.0SW 

12 

161 

Melozitna 


1577-21202 

February 20, 1974 

0 

64.15N 

156 27W 

13 

160 

Nulato - Ruby 


1577-21205 

February 20, 1974 

0 

62.S3N 

157.4 IW 

14 

158 

Ophir - Iditarod 


1577-21211 

February 20, 1974 

0 

61.31N 

158. 50W 

15 

157 

Sleetmute 


1577-21214 

February 20, 1974 

2 

60 09N 

159. 53W 

16 

156 

Taylor Mts. 

ORIGI^rAx, Papw ^ 

1577-21220 

February 20, 1974 

5 

58.46N 

160 52W 

17 

155 

Hagemeister Island 

1578-21245 

February 21, 1974 

0 

68.17N 

153 18W 

10 

164 

KllUk River 


1578-21252 

February 21, 1974 

0 

66.S8N 

154 58W 

11 

162 

Hughes 

^OOp QU-ALFPw 

1578-21254 

February 21, 1974 

0 

65.38N 

156. 29W 

12 

161 

Kateel River 


1578-21261 

February 21, 1974 

0 

64 17N 

157 51W 

13 

160 

Nulato 


1578-21263 

February 21, 1974 

0 

62.S5N 

159.06W 

14 

158 

Iditarod 


1578-21270 

February 21, 1974 

0 

61.33N 

160. 15W 

16 

157 

Russian Mission 


1578-21272 

February 21, 1974 

0 

60 IIN 

161 19W 

17 

156 

Bethel 


1578-21275 

February 21, 1974 

0 

S8.48N 

162. 18W 

18 

155 

Hagemeister Island 


1578-21281 

February 21, 1974 

0 

57.24N 

163 13W 

19 

154 

Bering Strait 


1579-21304 

February 22, 1974 

0 

68 16N 

154 48W 

10 

164 

Klliik River 


1579-21310 

February 22, 1974 

0 

66 S6N 

156 27W 

12 

162 

Shungnak 


1579-21313 

February 22, 1974 

10 

65.36N 

157 57W 

13 

161 

Kateel River 


1579-21315 

February 22, 1974 

0 

64 ISN 

159 19W 

14 

160 

Norton Bay - Nulato 


1579-21322 

February 22, 1974 

5 

62 53N 

160 34 W 

15 

158 

Holy Cross 


1579-21324 

February 22, 1974 

20 

61 31N 

161. 43W 

16 

157 

Russian Mission 


1579-21331 

February 22, 1971 

25 

60 03N 

1C2.47W 

17 

156 

Baird Inlet 


1580-21362 

February 23, 1974 

0 

60 ION 

156 05W 

11 

164 

Ilov/ord Pass - Killlk River 

1580-21364 

February 23, 1974 

0 

G6.57N 

157 !6W 

1? 

162 

Shungnak 


1580-21371 

February 23, 1974 

0 

65.37N 

159U7W 

13 

161 

Candle - Kateel River 


1580-21373 

February 23, 1974 

0 

64 16N 

160 40W 

11 

160 

Norton Bay 


1580-21300 

Iebrunry?3, 1974 

0 

62 55N 

161 56W 

15 

158 

UnaloUect 


1500-21382 

lobruury 23, 1974 

0 

61 33K 

163 OGW 

16 

157 

Marshall 


1580-21305 

l(bruury23, 19/1 

5 

GO. SON 

I6-. OOW 

17 

156 

Balid Inlet 


1501-21470 

i<biuary 24, 1974 

0 

68 17N 

157 JJW 

1 1 

164 

Hownid Pass 


1 301-714-»3 

1 ^ *>.u ir*, 74 , 1974 

0 

00 SON 

169 1 IW 

12 

1G2 

Selawlk 


1501-/1475 

1 ebni ir/ 24 197 1 

u 

65. UIN 

160 4 1\/ 

13 

Id 

Candle 


15(11-71412 

1 t'biuary /4, 1971 

n 

(>1 17N 

lu2 OOW 

14 

160 

Norton tiay 


1S81-7143; 

lib.uury/l, 1974 

5 

02 56N 

163 21'V 

16 

!58 

Kwigul 
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1501-2H-13 

I'eliruory 24 , 1974 

10 

60 !1N 

165, 36W 

10 

ISG 

Nuntval Island OfJ 

1S01-2H50 

Fcbrujiry 24, 1974 

0 

S8.49N 

166 36W 

19 

155 

Bering Sea _ 

1582-21174 

Pobrunry 25, 1974 

0 

60 )8N 

158 55W 

12 

164 

Howard Pass 

1582-21481 

February 25 . 137 1 

0 

67 OON 

160 36W 

13 

162 

Baird Mts, 

1582-21483 

February 25, 1974 

0 

65 40M 

162 OOW 

14 

161 

Bondclcben - Candle 

1582-21490 

February 25, 1974 

0 

64.1911 

163 32W 

15 

160 

Solomon 

1582-2149? 

February 25, 1974 

0 

62 57K 

164 49W 

16 

158 

Kw tguk 

1583-20122 

Februnry 26, 1974 

20 

61.32N 

141 4 0W 

17 

157 

McCarthy 

1583-20124 

lebruary 26, 1974 

0 

60. ION 

142 43W 

18 

156 

Bering Glacier 

1583-21521 

February 26, 1974 

0 

72.07N 

154 12W 

09 

170 

Tlrctic Ocean 

1583-21524 

February 26, 1974 

0 

70. SIN 

156 33W 

10 

168 

Walnwright 

1583-21530 

February 26, 1974 

0 

69 34N 

158 38W 

11 

166 

LooPout Ridge 

1S83-21S33 

Icbruary 26, 1974 

10 

68 16N 

160 29W 

12 

164 

Misheguk Mtn 

1583-21553 

February 26, 1974 

S 

61.31N 

167 28W 

17 

157 

Hooper Boy 

1584-20165 

Febaiary 27, 1974 

15 

65.37N 

139 16W 

14 

161 

East of Charley River 

1584-20174 

February 27, 1974 

2 

62.54F 

141 52W 

17 

158 

Kabesna 

1584-20180 

February 27, 1974 

10 

61 32N 

143 02W 

18 

157 

McCarthy 

1584-22005 

February 27, 1974 

10 

62.54N 

167 40W 

17 

158 

St Lawrence Island 

1586-20275 

Kerch 1, 1974 

0 

66 58N 

140, 38W 

14 

162 

Black River 

1586-20281 

March 1 , 1974 

0 

6S.37N 

142 09W 

15 

161 

Charley River 

1586-20284 

March 1, 1974 

0 

64.16N 

143 32W 

16 

159 

Eagle 

1586-20290 

March 1, 1974 

0 

62.S5N 

144 47W 

17 

158 

Gulkana 

1586-20293 

March 1, 1974 

0 

61.33N 

145. 56W 

18 

157 

Valdez 

1586-20235 

March 1, 1974 

2 

60. ION 

147.00 

20 

156 

Seward 

1586-22095 

Mar ch 1, 1974 

0 

70.51N 

160 48W 

11 

168 

Wainwright 

1586-22101 

March 1 , 1974 

0 

69.34N 

162 53W 

12 

166 

Point Lay 

1586-22104 

March 1 , 1974 

0 

G8.16N 

164. 44W 

13 

164 

Point Hope 

1586-22110 

March 1, 1974 

0 

66.4SN 

166. 2SW 

14 

162 

Shishmaref 

1586-22113 

March 1, 1974 

5 

65.36N 

167 55W 

15 

161 

Teller 

1586-22115 

March 1, 1974 

15 

64.15N 

169. 17W 

16 

159 

Bering Straits 

1587-20330 

March 2, 1974 

0 

68.17N 

140. 24W 

13 

164 

East of Table Mts 

1587-20333 

March 2, 1974 

0 

66.57N 

142.04V7 

15 

162 

Black River 

1587-20335 

March 2, 1974 

0 

6S.37N 

143. 3SW 

16 

161 

Charley River 

1587-22153 

March 2, 1974 

0 

70 S2N 

162. 17W 

11 

168 

Waini,'rignt 

1587-22160 

March 2, 1974 

0 

69 3SN 

164 22W 

12 

166 

Point Lay 

1587-22162 

March 2, 1974 

0 

68 17N 

166 14W 

13 

164 

Point Hope 

1589-22281 

March 4, 1974 

5 

66.57N 

170 42W 

15 

162 

Chukotsch Peninsula 

1590-20493 

March 5, 1974 

0 

70.47N 

140 S4W 

12 

168 

Arctic Ocean 

1590-20495 

March 5, 1974 

0 

69.30N 

142 S9W 

14 

166 

Demarcation Point 

1590-20502 

March 5, 1974 

0 

68.12N 

144 51W 

15 

164 

Arctic 

1590-20504 

March 5, 1974 

0 

66.S2N 

146. SOW 

16 

162 

Fort Yukon 


1590-20511 

March 5, 1974 

0 

65 32N 

148 OOW 

17 

161 

Livengood - Fairbanks 

1590-20522 

March 5, 1974 

20 

61 .27N 

151. 4SW 

20 

157 

Tyonek 

1591-19160 

March 6, 1974 

5 

57 19N 

130. 18W 

24 

153 

Bradfield Canal 

1592-19212 

March 7, 1974 

0 

58 44K 

130. SOW 

23 

154 

East of Xaku River 

1592-19215 

March 7, 1974 

0 

57 20N 

131. 45W 

24 

153 

East of Sumdum 

1592-19221 

March 7, 1974 

0 

5S.57N 

132.36W 

25 

152 

Craig 

1S92-21005 

March 7, 1974 

0 

70 48N 

143. 44W 

13 

168 

Barter Island 

1592-21012 

March 7, 1974 

0 

69.31N 

145. 49W 

14 

166 

Mt Michelson 

1592-21014 

March 7, 1974 

0 

68 12N 

147 40W 

IS 

164 

Philip Smith Mtns 

1592-21021 

March 7, 1974 

5 

66.53N 

149 20W 

17 

162 

Beaver 

1592-21023 

March 7, 1974 

0 

$5.33N 

150. SOW 

18 

161 

Tanana, Livengood 

1592-21030 

March 7, 1974 

0 

64.12N 

152. 13W 

19 

159 

Kanttshna River 

1592-21032 

March 7, 1974 

15 

62. SON 

153. 28W 

20 

158 

McGrath 

1593-19270 

March 8, 1974 

0 

58.43N 

132. 16W 

23 

154 

Taku River 

1593-21063 

March 8, 1974 

20 

70.49N 

145. 15W 

14 

168 

Flaxman Island 

1593-21075 

March 8, 1974 

0 

66.54N 

150. 49W 

17 

162 

Betties 

1593-21081 

March 8, 1974 

0 

65.34N 

152 19W 

18 

161 

Tanana 

1593-21084 

March 8, 1974 

0 

64.13N 

153. 41N 

19 

159 

Ruby - Kantishna River 

1593-21090 

March 8, 1974 

0 

62 5iN 

154 56W 

20 

158 

McGrath 

1593-21093 

March 8, 1974 

0 

61.29N 

156. 04W 

21 

157 

Sleotmute - Lima Hills 

1593-21095 

Match 8, 1974 

15 

60 06N 

157. 06W 

22 

155 

Taylor Mts 

1594-21122 

March 9 , 197J 

0 

70 49N 

146. 36W 

14 

168 

Flaxman Island 

1594-21124 

Match 9, 1974 

0 

69.32.N 

148. 41W 

15 

166 

Sagavanirktok 

1594-21131 

March 9, 1974 

0 

68.13N 

150. 33W 

16 

164 

Chandler Lake 

1594-21133 

March 9, 1974 

0 

66 53N 

152. 13W 

17 

162 

Betties 

1594-21140 

Match 9 , 1974 

0 

65.33M 

153 43W 

18 

ISl 

Molozitna 

1594-21142 

March 9 , 1974 

0 

64.13N 

155.04W 

19 

159 

Ruby 

1594-21145 

March 9, 1974 

0 

62 51N 

156. 18W 

21 

158 

Id 1 to rod 

1591-21151 

March 9, 1974 

0 

61.29N 

157. ?7W 

22 

157 

Sleotmute 

1591-21154 

March 9, 1974 

‘0 

G0.06N 

158. SOW 

23 

155 

Taylor Mts 

1591-21100 

March 9, 1974 

0 

S3 43N 

159 29W 

24 

154 

Nushagak Boy 

1594-21163 

March 9, 1974 

0 

5/ 20N 

160 24 W 

25 

153 

Bristol Bay 

1591-2117,’ 

Mate n 9 , 1971 

20 

51.33N 

It 2 Ol'V 

?7 

151 

Fal -.o Pass 

1595-21180 

March 10, 1974 

? 

20 SON 

ME (15W 

14 

168 

Becchey Point 

1595-21183 

March 10, 1974 

0 

69.33N 

150 low 

15 

166 

Sanavanlil tol 

1595-21185 

Moic'i 10. 1974 

0 

G<! 1 IN 

IS'. 00V2 

1/ 

164 

ChaiuMcr Dike 

1595-2119,' 

M.iith 10 19/4 

0 

66 5 IN 

152 low 

18 

16' 

IIiighcB 

1595-21194 

Maif h 10, 197 1 

0 

65 SIN 

155 lO”? 

19 

161 

Male 'i lira 

1595- '1201 

M,inh 10, 19/ I 

0 

64 1 IN 

15(1 JiW 

,’0 

159 

Nil loll' 

1595- '1203 

March 10. 1971 

0 

62.52N 

15 / ‘low 

21 

1 38 

Mllarod 
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1595-21210 

March 10, 1974 

0 

61 30N 

ISO 55W 

22 

157 

Slcctmule 

1595-21212 

Marcli 10, 1974 

0 

60 07N 

1S9 S8\/ 

23 

155 

Taylor Mts. 

1595-21215 

March 10, 1974 

0 

68 44 N 

160 57 W 

24 

154 

Hayemelster Island 

15D5-21221 

March 10, 1974 

0 

57 ''IN 

161 52V/ 

25 

153 

Bristol Bay 

Bcechey Point f>4r> ci rr 

Umlat OF PnriD ^ 

Chandler Lake Wv/XC 

Hughes 

1596-2123'! 

March 1 1 , 1974 

0 

70. 16K 

149 29W 

15 

168 

1596-21241 

March 11. 1971 

5 

69 29N 

151. 33W 

16 

166 

1596-21243 

March 11 , 1971 

0 

68 ION 

153. 21W 

17 

164 

1596-21250 

March 11, 1971 

0 

66.51N 

15S 03W 

10 

162 

1596-21252 

March 11, 1974 

0 

65 31.N 

156 34W 

19 

161 

Melozitna 

1596-21255 

March 11 , 1974 

0 

64. ION 

157.55W 

20 

159 

Kulato 

1596-21261 

March 11, 1974 

0 

62.49N 

159. IIW 

21 

153 

Holy Cross 

1597-19493 

March 12, 1974 

0 

60.05N 

137. 02W 

24 

155 

North of Skagway 

1597-19500 

March 12, 1974 

0 

58 42N 

138 OIW 

25 

154 

Mt. Fairweather - 

1597-21304 

March 12, 1974 

10 

66rS5N 

156. 31W 

18 

162 

Shungnak 

1597-21325 

March 12, 1974 

0 

60.08N 

162 SOW 

24 

155 

Bethel 

1598-19551 

March 13, 1974 

0 

60.07N 

138. 30W 

2a 

155 

Yakutat 

1598-19554 

March 13, 1974 

0 

58.44N 

139. 29W 

25 

154 

Yakutat S ocean, land clear 

1599-20003 

March 14, 1974 

0 

61.29N 

133 SOW 

24 

156 

East of McCarthy 

1599-21414 

March 14, 1974 

5 

68 15N 

157 43W 

18 

164 

Howard Pass 

1599-21421 

March 14. 1974 

0 

66.56N 

I59,23'V 

19 

162 

Shungnak 

1599-21423 

March 14, 1974 

0 

65 36N 

160 53W 

20 

161 

Candle 

1593-21430 

March 14, 1974 

0 

64.15N 

162. 14W 

21 

159 

Solomon 

1599-21432 

March 14, 1974 

0 

62.53N 

163. 23W 

23 

158 

Kv/iguk 

1599-21435 

March 14, 1974 

0 

61.31N 

164 38W 

24 

157 

Marshall 

1599-21441 

March 14, 1974 

0 

60 08N 

165. 41W 

25 

155 

Nunlvak Island 

1600-20055 

March IS, 1974 

0 

62.52N 

139 11 W 

23 

158 

East of Nabesna 

1600-20062 

March IS, 1974 

0 

61. SON 

140. 20W 

24 

156 

East of McCarthy 

1600-20064 

March 15, 1974 

0 

60 07N 

141. 23W 

25 

155 

Bering Glacier 

1600-20071 

March 15, 1974 

5 

58.45N 

142. 21W 

26 

154 

Pacific Ocean 

1600-21461 

March IS, 1974 

5 

72.07N 

152. 54W 

15 

171 

Arctic Ocean 

1600-21464 

March 15, 1974 

5 

70. SIN 

155. ISW 

16 

168 

Barrow 

1600-21473 

March 15, 1974 

0 

68.16N 

159. IIW 

19 

164 

Misheguk Mt. 

1600-21475 

March 15, 1974 

0 

66-56N 

160. 51W 

20 

162 

Selawik 

1600-21482 

March 15, 1974 

5 

65.36N 

162. 2 IW 

21 

161 

Bendeleben 

1600-21484 

March 15, 1974 

0 

64.15N 

163. 42W 

22 

159 

Solomon 

1600-21491 

March 15, 1974 

0 

62.54N 

164.S7W 

23 

158 

Kt/iguk 

1601-20111 

March 16, 1974 

0 

64.1SN 

139.17V/ 

22 

153 

East of Eagle 

1601-20113 

March 16, 1974 

0 

62.53N 

140. 32W 

23 

158 

East of Nabesna 

1601-20120 

March 16, 1974 

0 

61.31N 

141. 41W 

24 

157 

McCarthy 

1601-20122 

March 16, 1974 

0 

60.09N 

142 45W 

25 

155 

Bering Glacier 

1601-21515 

March 16, 1974 

10 

72.07N 

154. 17W 

16 

171 

Arctic Ocean 


1601-21522 

March 16, 1974 

0 

70 . S 1 N 

156. 38W 

17 

168 

Barrov 2 

1601-21524 

March 16, 1974 

0 

69.34N 

158 43W 

18 

166 

lookout Ridge 

1601-21531 

March 16, 1974 

0 

68 16N 

160.36W 

19 

164 

Misheguk Mt. 

1601-21533 

March 16, 1974 

0 

66.56N 

162. 16W 

20 

162 

Koatafc 

1601-21540 

March 16, 1974 

0 

65.36N 

163. 46W 

21 

161 

Bendeleben 

1601-21542 

March 16, 1974 

2 

64.16N 

165. 08W 

22 

159 

Nome 

1602-21574 

March 17, 1974 

0 

72 08N 

155. SOW 

16 

171 

Barrow 

1602-21580 

March 17, 1974 

0 

70 S2N 

158, low 

17 

168 

Meade River 

1602-21583 

March 17, 1974 

0 

69.35N • 

160 15W 

18 

166 

Utukok River 

1602-21505 

March 17, 1974 

0 

68.16N 

162 05W 

19 

164 

DeLong Mt. 

1603-20223 

March 18, 1974 

25 

64.15N 

142 low 

23 

159 

Eagle 

1603-20232 

Marcn 18 1974 

20 

61.31N 

144. 34W 

25 

156 

Valdez 

1603-22032 

March 18, 1974 

0 

72.07N 

157 08W 

16 

171 

Arctic Ocean 

1603-22034 

March 18, 1974 

0 

70 SIN 

159. 34W 

13 

168 

Wainwright 

1603-22041 

March 18, 1974 

0 

69.33N 

161. 39W 

19 

166 

Utukok River 

1603-22043 

March 18, 1974 

2 

68.15N 

163. 29W 

20 

164 

Delong Mt. 

1604-20270 

March 19, 1974 

20 

68.08N 

139.14W 

20 

164 

East of Table Mt 

1604-20275 

March 19, 1974 

20 

65 28N 

142 22V/ 

22 

161 

Charley River 

1604-22090 

March 19, 1974 

0 

72. DON 

158 SOW 

17 

171 

Barroir 

1604-22093 

March 19, 1974 

0 

70.44N 

161. 09W 

18 

168 

Wainwright 

1604-22095 

March 19, 1974 

0 

69.27N 

163. 14W 

19 

166 

Point Lay 

1604-22102 

March 19, 1974 

0 

68.09N 

IGS.OSW 

20 

1G4 

Point Hope 

1604-22104 

March 19, 1974 

IS 

66 49N 

166. 44W 

21 

162 

Shislimaref 

1605-22145 

March 20, 1974 

0 

71 .59N 

160 14W 

17 

171 

Arctic Ocean 

1605-22151 

March 20, 1974 

0 

70.43N 

162.34W 

18 

168 

V/ainwright 

1605-22154 

March 20, 1974 

0 

69 26N 

164. 38W 

20 

166 

Point Lay 

1605-22160 

March 20, 1974 

10 

68.07N 

166 28W 

21 

164 

Point Hope 

1606-18592 

March 21, 1974 

0 

54 27N 

127 44 W 

32 

ISO 

East of Prince Rupert 

1606-20380 

March 21, 1974 

0 

69 25N 

140. 1'/W 

20 

166 

Herschel Island 

1606-22203 

March 21, 1974 

20 

71 SON 

161. 42W 

18 

171 

N of Wainwright 

1607-20432 

March 22, 1974 

20 

70 I3N 

139.43W 

19 

163 

Arctic Ocean 

1607-20435 

Marth 22, 19/4 

20 

69 25N 

141 4SW 

20 

166 

Demarcation Point 

1607-20153 

March 22, 1974 

0 

64 06N 

148 02W 

''5 

159 

Fairbanks 

1608-20191 

Maich 23, 1974 

5 

70 43N 

141 OOW 

20 

168 

Arctic Ocean 

1600-20193 

March 21. 197! 

0 

69.26N 

143 12W 

21 

166 

Barter iriami 

1609-70S 13 

March 24, 19/4 

0 

70 43N 

142. 38V' 

20 

168 

Barter Islon'i 

1609- '0551 

March 24, 1974 

0 

69 25N 

11 1 40W 

21 

166 

Mt Michelson 

1609-/0554 

Marrii 2 , 19/4 

1 

Cii 07 N 

I 16 29 W 

?2 

164 

Arctic 

1609-20560 

March '4, 19/4 

20 

66 47N 

I lit 0/W 

M 

16? 

Beaver 

1610- '1003 

Maich '5 19/4 

0 

/O 13N 

141 OtW 

20 

U.8 

BarU r Island 

ii.io-iuno 

Marrh /S 19/1 

0 

C9.25N 

14G.O/\V 

22 

IbG 

Ml. Michclson 
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1G10-210I2 

Mauh 25, 1974 

0 

CO 07N 

147 56W 

23 

164 

K.10-2J0J5 

March 25, 1974 

0 

SG 47N 

li9 35W 

24 

162 

1610-21021 

March 25, 1974 

0 

65.27N 

151.04W 

25 

161 

1610-21024 

Marcli 25, 1971 

0 

61.06N 

152.24V/ 

26 

159 

1613-21064 

Match 26, 1974 

s 

69.25N 

147 ZSW 

22 

166 

1611-210/0 

March 26, 1974 

0 

68,06W 

149 24\V 

23 

161 

1011-21073 

March 2b. 1974 

0 

60.47N 

151. 02W 

24 

102 

lGIl-21075 

March 26, 1974 

0 

65.27N 

152.31\V 

25 

161 

1611-21082 

March 26, 1974 

5 

G4.06N 

153 S2W 

26 

159 

1611-21084 

March 26, 1974 

0 

62 44N 

155. 05W 

27 

158 

1611-21091 

March 26, 1971 

0 

61.22N 

156 13W 

29 

156 

1611-21100 

March 26, 1974 

s 

5B.36N 

158 nw 

31 

154 

1612-21125 

March 27, 1974 

0 

68 07N 

I5D.47W 

23 

164 

1612-21131 

March 27, 1974 

0 

65 47N 

152.2SW 

25 

163 

1612-21134 

March 27, 1974 

0 

65.26N 

153. 53W 

26 

161 

1612-21140 

March 77, 1974 

0 

64.06N 

155. H\V 

27 

159 

1612-21143 

March 27, 1974 

0 

62 44 N 

155. 28W 

28 

158 

1612-21145 

March 27, 1974 

0 

61.22N 

157 37W 

29 

156 

1612-21152 

March 27, 1974 

10 

59 52N 

158. 40W 

30 

155 

1612-21154 

March 27, 1974 

20 

53.36N 

159 38W 

31 

154 

1613-21174 

March 28, 1974 

10 

70.43N 

148. 2sW 

22 

169 

1613-21181 

March 28. 1974 

10 

69 25N 

150. 28W 

23 

166 

1613-21183 

March 28, 1974 

0 

68.06N 

152 17W 

24 

164 

1613-21190 

March 28, 1974 

10 

66 46N 

153. 5SW 

25 

163 

1623-21192 

March 28, 1974 

0 

65 26N 

155.24V/ 

26 

161 

1613-21195 

March 28, 1974 

0 

64.0SN 

156.44W 

27 

159 

1613-21201 

March 28, 1974 

5 

62.44N 

157. S8W 

28 

158 

1613-21204 

March 28, 1974 

5 

61.22N 

159.05W 

29 

156 

1614-21232 

March 29, 1974 

0 

70.42N 

149 SOW 

22 

169 

1614-21235 

March 29, 1374 

0 

69.25N 

151. 52W 

23 

166 

1614-21241 

March 29, 1974 

0 

68.06N 

153. 42W 

24 

164 

1614-21244 

March 29, 1974 

0 

66.47N 

1SS.20W 

25 

163 

1614-21250 

March 29, 1974 

0 

65.26N 

156 48W 

26 

161 

1615-21284 

March 30, 1974 

0 

71 58W 

149 OOW 

21 

171 

1615-21291 

March 30, 1974 

20 

70.42N 

1S1.18W 

22 

169 

1615-21293 

March 30, 1974 

0 

69.24N 

153. 21W 

24 

166 

1615-21300 

March 30, 1974 

0 

68.06N 

155. low 

25 

164 

1615-21302 

March 30, 1974 

0 

66.46N 

156 48W 

26 

163 

1615-21305 

March 30, 1974 

0 

6S.26N 

158 ISW 

27 

161 

1616-21342 

March 31 , 1974 

0 

71. SON 

1S0.25W 

22 

171 


1616-21345 

March 31, 1974 

10 

70 41N 

152 43W 

23 

169 

1616-21351 

March 31, 1974 

15 

69.24N 

1S4.4SW 

24 

167 

1616-21384 

March 31, 1974 

0 

68.06N 

156. 34W 

25 

164 

1616-21360 

March 31, 1974 

0 

66.46N 

158 12W 

26 

163 

1616-21363 

March 31, 1974 

0 

65.26N 

159 40W 

27 

161 

1616-21365 

March 31, 1974 

0 

64.05N 

161. OIW 

28 

159 

1616-21372 

March 31, 1974 

15 

62.44N 

162.14 V/ 

29 

158 

1616-21374 

March 31 , 1974 

IS 

61.22N 

163. 23W 

31 

156 

1617-19595 

April 1, 1974 

0 

62 44N 

137 54W 

30 

158 

1617-20001 

April 1, 1974 

10 

61.23N 

139.02W 

31 

156 

1617-20004 

April 1, 1974 

20 

60 OON 

140. 05W 

32 

155 

1617-20010 

April 1, 1974 

0 

58.37N 

141. 03W 

33 

153 

1617-21401 

April 1, 1974 

0 

72. OON 

151. 47W 

22 

171 

1617-21403 

April 1, 1974 

-0 

70.44N 

154 OSW 

23 

169 

1617-21410 

April 1, 1974 

0 

69.27N 

1S6.08W 

24 

167 

1617-21412 

April 1, 1974 

0 

68 09N 

1S7.58W 

25 

165 

1617-21415 

April 1, 1974 

0 

66. SON 

159 3SW 

27 

163 

1617-21421 

April I, 1974 

0 

65 29N 

161. 06W 

28 

161 

1617-21424 

April 1, 1974 

0 

64.09N 

162 26W 

29 

159 

1617-21430 

Aoril 1, 1974 

0 

62.47N 

163. 40W 

30 

158 

1010-20053 

April 2, 1974 

0 

62.44N 

139 19W 

30 

158 

1618-20055 

April 2, 1974 

0 

61.21N 

140. 26W 

31 

156 

1018-21455 

April 2, 1974 

0 

71 57K 

153. 16W 

22 

171 

1618-21462 

April 2, 1974 

0 

70.41N 

155. 34W 

24 

169 

1618-21464 

April 2, 1C 4 

0 

69.24N 

157. 37W 

25 

167 

1618-21471 

Aoril 2, 1974 

0 

68 OGN 

i59 2 GW 

26 

165 

1618-21473 

April 2, 1974 

0 

66.45N 

161 05W 

27 

163 

1618-21480 

April 2, 1974 

0 

65.2GN 

162. 34 W 

28 

101 

1618-2118? 

April 2, 1974 

0 

64.05N 

163 54W 

29 

159 

1618-21485 

April 2, 1974 

0 

6? 44N 

1 05 . OGW 

30 

158 

1619-2(1105 

April 3, 1974 

0 

64 OON 

139 34W 

30 

159 

1619-20111 

April 3, 1974 

0 

62 44W 

140 47W 

31 

150 

1619-201 14 

April 3, 1974 

0 

61 •»?« 

111 S4W 

32 

15G 

1619-21513 

Anril 3, 19/4 

0 

71.S7N 

154 45W 

23 

171 

1619-21520 

April 3, 19/ 1 

0 

70 10N 

15/.03W 

24 

169 

1G19-’1522 

npril 1, 1971 

0 

69 /IN 

1 59 05V' 

75 

16/ 

1619-71525 

April 3, 1974 

0 

68 05 K 

160 51W 

76 

165 

!ul9-21531 

April 1, !9>4 

0 

(•6 45 N 

16' 3'vV 

77 

103 

lfj|9-’1531 

Apill i, 19 /'I 

0 

65 25K 

U.1 op\ 

'8 

IGI 

1020-70161 

Apiil4. 19M 

(1 

G5 26N 

139 iSlV' 

29 

161 

1670-20163 

Ai'ril 4, 1974 

0 

64 115N 

1 n.oiw 

30 

159 


Pillllp Smith Mtns,. 

Beaver 

Tanana - Livengood 
Katitlshno River 
SagovanlrktoJ. 

Philip Smith Mts. 

Betties 
Tanana 
Ruby 
McGrath 
Sleetniute 

Noknek - Mushagak 
Chandler lake 
Betties 
Melozitna 
Ruby 
Iditorod 
Sleetmute 
Goodnews - Dillingham 
Hagomeister Island - Kushagak Bay 
Beochey Point 
Umiat 

Chandler lake 

Hughes 

Melozitna 

Nulato 

Iditarod 

Russian Mission 
Beechey Point 
Uiniat 

Killik River - Chandler Lake 
Hughes 

Kateel River - Melozitna 
Arctic Ocean 
Harrison Bay 
Ikpifcpuk River 
Kiltik River 
Shungnak 
Kateel River 
Arctic Ocean 




Bay 


Harrison Bay 

Ikpikpuk River 

Howard Pass 

Shungnak 

Candle 

Norton Bay 

Holy Cross 

Marshall 

East of Nabesna 

East of McCarthy 

Mt. St. Ehas - Vakutat 

Pacific Ocean 

N of Harrison Bay, Arctic Ocean 

Teshekpuk 

Lookout Ridge 

Howard Pass 

Shungnak 

Candle 

Norton Bay 

Kwigufc 

East of Nabesna 
McCarthy 
N of Teshekpuk 
Bartow - Teshekpuk 
Lookout Ridge 
Misheguk Mtn. 

Noatak 

Bcndcleben 

Solomon 

M/igu), 

East of Eagle 
Last of Nabesna 
McCarthy 
Barrow 
Meade River 
lltulol. River 
Mi'.hcgiil Mtn 

KOK'ohun 
Bi'H It lolioii 
1 a.,1 of Ch.irloy River 
I .•'glo 
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ifi/u /;0i70 

April 1, 1974 

0 

b2.'3iV - 

14’ IIW 

31 

156 


)(.ni-?1572 

April 4, 1974 

20 

71.59M 

lS6.(iflW 

23 

171 

Arctic Oco<in 

1G70--»)57<1 

April 1, 1971 

23 

/0.43N 

158 77W 

24 

1 69 

Borroi/ - Mcodo River 

lG/0-21581 

April 1, 1974 

70 

G9.26N 

160 29W 

25 

167 

Ulul ok River 

1621-7021? 

April 5, 19/4 

0 

66 47iM 

139 32W 

28 

163 

East of Black River 

1621-20215 

April 5. 19/1 

0 

65 27N 

141. OIW 

29 

161 

Charley River 

1621-20221 

April 5, 1974 

20 

64 06N 

142. 22W 

30 

153 

Eagle 

1621-22030 

April 5, 1974 

0 

71.S8N 

157 J5v\' 

24 

171 

Barrov; 

1671-22032 

April 5, 1974 

10 

70 42N 

159. 53W 

25 

169 

Meade River 

1621-22035 

April 5, 1974 

10 

69 2SN 

161 55W 

26 

167 

Utukok River 

1621-22050 

Aprils, 1974 

20 

65 27N 

166 SOW 

29 

161 

Teller 

1627-22100 

April 6, 1974 

5 

68 06N 

165 low 

27 

165 

Point Hope 

1622-207671 

April 6, 1974 

0 

68 06N 

139 22V/ 

27 

165 

East of Table Mtn 

1623-20320 

April 7. 1974 

0 

69 25 K 

139 OJW 

27 

167 

Herschel Island 

1623-22154 

April 7, 1974 

10 

68.05N 

166. 41W 

28 

165 

Point Hope 

1623-22160 

April 7, 1974 

20 

66 46N 

168 19W 

29 

1G3 

Bering Straits 

1624-70374 

April 8, 1974 

0 

69 23N 

140 31W 

27 

167 

Herschel Island 

1625-20430 

April 9, 1974 

0 

70.40 

139. 56W 

26 

169 

Arctic Ocean 

1625-20432 

Aorll 9, 1974 

0 

69.23N 

141, 57W 

27 

167 

Demarcation Point 

1625-20435 

Aprils, 1974 

0 

68.05N 

143 46W 

29 

165 

Table Mt. 

1625-22262 

April 9, 1974 

0 

70.39N 

165.45W 

26 

169 

Arctic Ocean 

1625-22264 

April 9. 19/4 

0 

69.22N 

167. 46W 

27 

167 

Chukchi Sea 

1625-22271 

April 9, 1974 

0 

68.03N 

169 35W 

29 

165 

Chukchi Sea 

1626-20484 

April 10, 1974 

0 

70.40N 

141 22W 

27 

169 

Barter Island 

1626-20191 

April 10. 1974 

0 

69 22N 

143. 24W 

28 

167 

Demarcation Point 

1626-20500 

April 10, 1974 

20 

66.44N 

146. SOW 

30 

163 

Fort Yukon 

1626-20502 

April 10, 1974 

30 

65.23N 

14 8 17W 

31 

161 

Fairbanks - Livengood 

1626-20505 

April 10, 1974 

25 

64.0ZN 

149. 37W 

32 

159 

Fairbanks - Hcaly 

1627-20543 

April 11, 1974 

0 

70.38N 

142. 49W 

27 

169 

Barter Island 

1627-20545 

April 11, 1974 

0 

69.21N 

144. SOW 

28 

167 

Mt. Michelson 

1627-20552 

Aoril 11, 1971 

0 

68 03N 

146. 39W 

29 

165 

Arctic 

1628-21003 

April 12, 1974 

2 

69,21N 

146. 22W 

29 

167 

Mt. Michelson 

1628-21010 

April 12, 1974 

0 

68.03N 

148. low 

30 

165 

Philip Smith Mtns. 

1628-21012 

April 12, 1974 

0 

66 44N 

149. 48W 

31 

163 

Beaver 

1628-21033 

April 12, 1974 

25 

59 56N 

155. 57W 

36 

154 

Hllomna 

1631-21174 

April 15, 1974 

10 

69 23N 

150. 3 7W 

30 

167 

Umiat 

1631-21181 

April 15, 1974 

25 

68.04N 

152 26W 

31 

165 

Chandler Lake 

1G32-Z1250 

April 16, 1974 

10 

64.03N 

158, 16W 

34 

159 

Nulato 

1632-21253 

April 16, 1974 

25 

62, 4 IN 

159. 28W 

36 

158 

Iditarod 

1634-19540 

April 18, 1974 

5 

61 22N 

137. 37W 

37 

156 

North of Skagway 

1634-21340 

April 18, 1974 

0 

71.S8N 

1S0.32W 

23 

172 

Arctic Ocean 

1634-21342 

April 18, 1974 

15 

70 42N 

152 SOW 

30 

169 

Harrison Bay 

1635-19592 

April 19, 1974 

0 

62.43N 

137.S9W 

37 

158 

East of Nabesna 

1635-19595 

April 19, 1974 

0 

61 21N 

139. 07W 

30 

156 

East of McCarthy 

1637-20111 

April 21. 1974 

10 

61 23N 

141. 53W 

38 

156 

McCarthy 

1638-21572 

April 22, 1974 

5 

70.41N 

158 29W 

31 

170 

Meade River 

1638-21574 

April 22, 1974 

0 

69.24N 

160 31W 

32 

167 

Utukok River 

1638-21581 

April 22, 1974 

0 

68.0SN 

162 21W 

33 

165 

DeLong Mt. 

1638-21583 

April 22. 1974 

0 

66.46N 

163 58W 

34 

163 

Cape Espenberg 

1633-22023 

April 23, 1974 

0 

71.S6N 

157. 45W 

30 

172 

N. Barrow 

1639-22030 

April 23, 1974 

0 

70.40N 

160. 02W 

31 

170 

Wainw right 

1639-22032 

April 23, 1974 

0 

69 23N 

162.05W 

32 

167 

Point Lay 

1641-20320 

April 25, 1974 

0 

68.02N 

140. 56W 

34 

165 

Table Mtn. 

1641-20322 

April 25, 1974 

0 

66 43N 

142. 33W 

35 

163 

Black River 

1641-20325 

April 25, 1974 

10 

65.23N 

144. 02W 

36 

161 

Circle 

1641-20331 

April 25, 1974 

' 5 

64.02N 

145. 22W 

38 

159 

Big Delta 

1641-20334 

April 25, 1974 

20 

62.40N 

146. 36W 

39 

157 

Gulkana 

1641-20340 

April 25, 1974 

20 

61.18N 

147 44W 

40 

156 

Anchorage - Valdez 

1642-20381 

April 26, 1974 

0 

66.46N 

143. 59W 

36 

163 

Fort Yukon 

1642-20383 

April 26, 1974 

0 

65 25N 

145. 27W 

37 

161 

Circle 

1642-20390 

April 26, 1974 

0 

64 05 N 

14 6.47W 

38 

159 

Fairbanks - Delta 

1642-20392 

April 26, 1974 

0 

62 43N 

14 8 OIW 

39 

157 

Talkeetna Mt. 

1642-20395 

April 26, 1974 

0 

61.21N 

149 09W 

40 

156 

Anchorage 

1643-20432 

April 27. 1974 

0 

68 04N 

143. 49W 

35 

165 

Table Mt. 

1643-20435 

April 27, 1974 

0 

66.45N 

145 27W 

36 

163 

Fort Yukon 

1643-20441 

April 27, 1374 

0 

65 . 24 N 

146 54W 

37 

161 

Fairbanks 

1643-22255 

April 27, 1974 

0 

70.42N 

16S.43W 

33 

170 

Arctic Ocean 

1643-22261 

April 27, 1974 

0 

69.25N 

167.44W 

34 

167 

Arctic Ocean 

1643-22264 

Aoril 27, 1971 

0 

68 06N 

169.34W 

35 

165 

Chukchi Sea 

1646-20594 

April 30, 1974 

15 

70 40N 

144. 17W 

34 

170 

Barter Island 

1646-21001 

April 30, 1974 

0 

69 22N 

146. 18W 

35 

167 

Mt. Michelson 

1646-71003 

April 30, 1974 

0 

68 03N 

148 07W 

36 

167 

Fill lip Smith Mts 

1646-21010 

April 30, 1974 

0 

66.4 IN 

149. 44W 

37 

163 

Beaver 

1646-21012 

April 30, 1974 

0 

65.24N 

151. 12W 

38 

161 

Tanana 

1646-21015 

April 30, 1974 

0 

64.03N 

152. Jnv 

39 

159 

Kantlshna River 

1646-71021 

April 30, 1974 

0 

62 47N 

153, 46W 

40 

157 

Talkeetna 

1646-210'’4 

April ill, 197 1 

0 

Cl 19N 

154 53W 

41 

155 

Lime Hills 

1647-21064 

1, 1974 

10 

66 1/N 

151 !3W 

37 

163 

Bottles 

1647-210/0 

Mny 1, 1974 

10 

65 27N 

152 41W 

18 

161 

3.1 n.ina 

1647-21073 

Mny 1, 1971 

5 

64 06N 

154 CUV 

39 

159 

Ruby 

10)7-71075 

M.iy 1, 19/1 

0 

1.7 1 IN 

155. 14W 

to 

157 

McGrath 

1 64 7-7 1 08 J 

M.iy 1 , 19/ 1 

0 

61 2 ' N 

156.71 W 

1? 

155 

I line Hills 

If 13-7! 1/1 

M.i", 3, 19/4 

0 

69 MN 

150 4inv 

iC 

167 

III ii.it 

1619-71180 

M.iv 3, '971 

5 

66 4uN 

154 on. 

30 

163 

llunh. s 

IMO-’l 18 1 

M.i> 3, 19/4 

0 

65 yr.N 

155.1 U-. 

35 

I6l 

Mi'll) •'iiiia 

lt,4V 'Ilf'- 

Mo> 3, 1971 

0 

(1 0 ir> 

156 5 'W 

10 

159 

Nuhito 
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1.4,17 3. 1374 

0 

62.43K' 

lS8 05V7 

43 

JS7 

Witarod 


Mo/ 3. 137.1 

0 

6I.21K 

[59 HW 

42 

15S 

Mission 

3050-212^3 

M6y4, 1374 

10 

/0,44N 

149. saw 

JS 

270 

8ec<:,hey Tolnl 

1650-21230 

Mbv4. 1374 

10 

69.27^7 

152. QOW 


167 

Uiftiot 

1650-21232 

Mo/ 4, 1374 

0 

63,0»K 

153 4BW 

:j7 

163 

KtlEU River 

1650-21233 

May 4, 1974 

0 

66.4911 

155 15W 

35 

263 

Sur/^jy Pass 

1650-23241 

May 4, 1974 

0 

6.5.29N 

iSe.SJW 

J5 

161 

KiVDr 

1650-2U44 

May 4, 1974 

0 

64.D8M 

ISG.ISW 

4D 

230 

Nulato 

1B50-21-’30 

Moy4, 1374 

0 

02.47N 

153. 29W 


137 

Holy Cross 

1G50-2U53 

May 4, 1374 

0 

61.25N 

160 37W 

42 

155 

Russion Mission 

1650-21/55 

May 4, 1974 

D 

60.0ZM 

161 .3SW 

43 

254 

Bethel TL 

Arctic Cce<m rVPlflTNAlJ ® 

UaxiiSQD ATTA.Ti1T¥ 

River POOR Q 

1551-21275 

Mays, 1974 

0 

71 S6K 

149. 05W 

34 

in 

16S1-212B1 

1651-21284 

May 5, 1974 
May £. 1974 

40 

40 

70 .UW 
69 25N 

ISl 23W 
153,25%V 

35 

3fi 

170 

167 

1651-21230 

May 5, 1974 

10 

63.Q7W 

155 HW 

07 

165 

KULvi; River 

1651-21293 

May 5, 1974 

0 

66.48N 

156. 51W 

38 

253 

Snungnek 

1651-21235 

May 5. 1974 

0 

65.28H 

150. 19W 

3.9 

151 

Kaleci River 

1651-21302 

May 5, 1974 

0 

64.Q6K 

159 39V/ 

41 

1S9 

Norton Bsay 

1051-213D4 

?«fay S, 1974 

0 

62.15N 

150. 53W 

42 

1S7 

Holy Cross 

1651-21311 

Mays, 1974 

0 

6L,23N 

162 OOW 

43 

ISS 

Rudsi^n Mission 

1652-21345 

May 6. 1974 

so 

SS.Q9N 

156 39\V 

32 

255 

Howard Pass 

1652-21351 

Mays, 1974 

10 

66.50K 

158. 13W 

3S 

163 

Shungndk 

1552-21354 

Mays. 1374 

10 

65.29N 

159. 4 7W 

40 

161 

Candle 

1652-21360 

May 6, 1374 

0 

64.QQ11 

161.07 V/ 

4? 

IS9 

Norton Bsy 

1652-21363 

May 6, 1974 

i 

e2.47N 

162. 20W 

A2 

157 

Kwiyiik 

15S2-213GS 

Mays, 1974 

1 

SI.25N 

163. 27W 

43 

255 

MorshaU 

1652-21372 

May 6, 1974 

5 

60.03K 

154. 29W 

44 

153 

Baird Inlet 

1553-21394 

J4ay7, 1974 

0 

70..15K 

154. 3 aw 

36 

170 

Tcshol.puk 

1653-21400 

May 7, 1974 

0 

69.7.8N 

156 20W 

3? 

167 

Lookout Ridge 

1653-21403 

May 7, 1374 

10 

68,Q9}i 

15B.10W 

38 

265 

Howard Pass 

1653-21405 

May 7. 1974 

10 

66. SON 

159 47W 

39 

163 

Seiawlk 

1653-21414 

f.fay7, 1374 

IQ 

64. OSS 

162. 37W 

41 

1S9 

Solomon 

1553-21421 

May 7 , 1974 

0 

62.47N 

163. SUV 

42 

157 

KwiguJc 

1654-27450 

May 8, 1974 

0 

?1,S9M 

153 2SW 

35 

1/2 

Arctic Oceon 

1654-21452 

May 8, 1974 

10 

70.13N 

155,44\Y 

36 

270 

Berrirv 

1654-21473 

May 8. 1374 

5 

SA.07K 

164. 02W 

41 

159 

Solomon 

1655-21504 

Mays, 1974 

to 

72.01N 

15 4. SOW 

35 

172 

Arctic Ocean 


1655-21515 

Hay 9, 1974 

0 

SS.lO.f 

160.57« 

38 

165 

Kisheguk. ^touf>fcaln 

1655-21522 

(lay 9, 1974 

10 

66 SOU 

162.35VI 

39 

153 

Kotzebue - Sftlewik 

1666-20151 

«9y 10, 1974 

10 

65.29N 

139.41M 

41 

252 

Ch&rlsy Riven 

1665-21574 

Hay 10, 1974 

0 

6B.G8N 

162.281/ 

39 

165 

Delong Kts 

1661-20425 

iby 15, 1974 

0 

68.07H 

143.47H 

40 

155. 

Tibia Mtn 

1567-21280 

)fey 21, 1974 

20 

65.33(1 

156. 29M 

43 

160 


1657-21200 

I'ay 21, 1974 

5 

58.42H 

ISl.JOti 

4S 

150 

Hagerrieister Island 

1669-21292 

Hay 23, 1974 

0 

65 34 K 

158. TSU 

44 

160 

Rryer 

1659-21310 

Hay 23, 1974 

0 

60 038 

153. DM 

48 

162 

Baird Inlet 

1670-21944 

May 24, 1974 

0 

66 sell 

iss.nif 

43 

162 

Amblsr Riv6r 

1670-2X360 

Hay 24, 1974 

0 

62 5311 

152, 17H 

46 

156 

Kwiguk. 

1670-21352 

(Cai- 24, 1974 

0 

61 32H 

183 .2$M 

47 

154 

Piirshell 

1673-21400 

tJay 25, 1974 

3 

66 148 

158 03M 

42 

164 

Hov/ard Pass 

1671-21405 

May 25, 1974 

0 

65 34(1 

162.101/ 

44 

160 

Candle 

1571-21420 

Hay 25, 1974 

0 

62 29S 

164.56VJ 

47 

154 

Hoopar Bay 

1672-21454 

7tay 26, 1974 

0 

ee.isH 

159 298 

42 

154 

U'iShegok Mtn. 

1672-21461 

Hay 26. 1974 

0 

66 5SM 

161. 08H 

43 

162 

Selavji k 

1672-21463 

Hay 26. 1974 

0 

65.35H 

162 370 

44 

150 

B^fklolebfen 

1672-21470 

Hay 26, 1974 

0 

64 16« 

163 57W 

46 

158 

SoloTOn 

1672-21472 

Hay 26, 1974 

0 

62 54tJ 

265. UU 

45 

356 

Black - Kuigulc 

1672-21475 

Hay 26. 1974 

0 

61 32M 

366. 1S« 

47 

154 

Hoopfi* Bay 

1673-21522 

Hay 27, 1974 

0 

68. 17fi 

360,570 

41 

164 

^^■l5hogul\ iltn. 

1673-21515 

Hay 27, 1974 

0 

65.57H 

152 35(f 

43 

162 

^iotiebue Baldwin Penn. 

J673-2152! 

Hay 27, 1574 

0 

65 3SH 

164 03H 

44 

160 

Bendeleben 

1674-20)32 

flay 23. 1974 

0 

69.3l!l 

134 430 

41 

767 

Hackcnzie Bay 

1674-21442 

flay 28, 1974 

10 

73.25H 

1S3 270 

38 

175 

Beaufort Sea 

T674-21561 

Hay 28, 1974 

20 

70.55(1 

75s 26« 

40 

169 

Barroi? 

1674-21570 

flay 28. 1974 

0 

68 1S!1 

162 200 

42 

154 

Datong Mtris. 

1674-21573 

(lay 28, 1974 

0 

66.6Sil 

163.50'! 

43 

162 

kotzsbue 

1675-20182 

flay 29, 1974 

10 

72.05H 

131. 4»! 

39 

172 

TTfeauiort Sea 

1675-20)84 

Hay 29, 1974 

0 

70.50H 

134.051/ 

40 

169 

Bcaufoirt Sea 

1675-20191 

Hay 29. 1974 

0 

69.32H 

135 IQ'f 

41 

166 

Bay 

1675-22031 

Hay 29. 1974 

0 

66 530 

165 290 

44 

162 

SkisSmaref 

1675-22034 

Hay 29, 1974 

15 

65 33H 

166 570 

45 

769 

Toiler 

1676-20263 

Hay 30, 1974 

5 

64,Ufl 

143. 64W 

46 

757 

Delta - Eagle 

1676-22090 

May 30, 1974 

0 

66 S5{( 

166.55W 

44 

16S 

Shishtnarsf 

1576-22092 

Hay 30, 1971 

0 

65 34fi 

158 21W 

45 

153 

Teller 

1676-22 095 

f(ay 30, 1974 

0 

64.13(1 

169 4ai 

46 

75? 

$t kawi ence Is 

1676-22)0) 

(•fav 30, 1974 

0 

62. 5 III 

270 590 

47 

7 56 

St. Lawrence Is 

1 676-221 04 

May 30, 1974 

0 

61 29(1 

172 OT(f 

48 

153 

Bering Sei 

1576-221(0 

May 30, 1971 

2 

50 07M 

173 0911 

49 

151 

St EUtthew 

1577-27141 

H.iy 31 , 1974 

0 

66 15t( 

1G6 3Gtf 

43 

164 

Point Ho,>e 

1677-22145 

Hay 31, 1974 

0 

66 65'( 

168 16',f 

44 

162 

Chukchi Sea 

1677-2216' 

Hay 31, 1974 

1 

6>l 158 

171 OaO 

16 

)57 

St Lawroiice Is 

1G77-221S- 

Hay 31 , 1974 

0 

65 3M 

109 llli 

45 

>59 

Bering Straits 

1677-22155 

Hjy 31, 1974 

10 

62 53il 

1 72 200 

47 

155 

St La\\‘?cnce Is 





1678-22211 

Jiitie 1 , 1974 

0 

64 1611 

172 3111 

46 

157 

Siberia 


1678-22213 

June 1 , 1974 

5 

62.55H 

173 45W 

47 

155 

St La.irence Island 


1678-22220 

Jiiiu. 1, 1974 

5 

61 33H 

174 53W 

48 

153 

Bering Sea 


1679-20443 

June 2, 1974 

30 

61 2911 

150.34W 

48 

153 

Tyoneft 


1680-20162 

June 3, 1974 

0 

73 2311 

136 16W 

39 

175 

Beaufort Sea 


1680-20165 

June 3, 1974 

0 

72.09N 

138 5511 

40 

172 

Beaufort Sea 


1680-20501 

June 3, 1974 

Vw 

61.3211 

152 OOW 

48 

153 

Tyonek At>T/~''r\TAT 

1680-20510 

- June 3, 1974 

0 

58 46N 

154 01W 

50 

149 

Ht. Katmai '-fKlGXNAL 

1680-20512 

Juno 3, 1974 

0 

57.2311 

154 55W 

51 

147 

Karluk QW p/y)Tj / 

1686-21224 

June 9. 1974 

0 

66,5911 

155 20W 

45 

161 

Hughes 1 

1686-21242 

June 9. 1974 

0 

61 3411 

160 34W 

49 

152 

Russian Mission 


1686-21245 

June 9, 1974 

0 

60 nil 

161.36W 

50 

150 

Bethel 


1686-21251 

June 9, 1974 

0 

58.48N 

162 35W 

51 

148 

Hasemeister Island 


1686-21254 

June 9, 1974 

10 

57. 2.411 

163 28U 

52 

146 

Bristol Bay 


1687-21-312 

June 10. 1974 

20 

57.2311 

164 57'J 

52 

146 

Bristol Bay 


1687-21315 

June 10, 1974 

10 

55 5911 

165.48W 

53 

144 

Bering Sea 


1687-21321 

June 10, 1974 

10 

54 3511 

166.3611 

54 

141 

Unimak Island 


1688-21361 

June 11 , 1974 

20 

60 ION 

164 2611 

50 

150 

Kuskoksnm Bay 


1692-20143 

June 15, 1974 

5 

64.1811 

140.54VI 

47 

156 

Eagle 


1692-20150 

June 15, 1974 

2 

62.5611 

142.0811 

48 

154 

Mabesna 

Ci- 

1692-20152 

June 15, 1974 

20 

61 3411 

143.1711 

49 

152 

McCarthy 

C, 

1692-22002 

June 15, 1974 

15 

56.0211 

172.56W 

53 

143 

Bering Sea 


1693-22050 

June 16, 1974 

20 

56.0111 

174.2511 

53 

143 

Bering Sea 


1694-22071 

June 17. 1974 

0 

70.53N 

161.16W 

42 

168 

Barrow 


1694-22073 

June 17, 1974 

0 

69 36N 

163 20W 

43 

165 

Point Lay 


1694-22030 

June 17, 1974 

0 

68.1711 

165 nil 

44 

163 

Point Hope 


1694-22032 

June 17, 1974 

0 

66,5811 

166 BOW 

45 

160 

Shishmaref 


1694-22085 

June 17, 1974 

0 

65.3711 

168,20W 

46 

158 

Tel 1 er 


1694-22091 

June 17, 1974 

0 

64.1611 

169 41H 

47 

156 

St. Laurence Island 


1694-22094 

June 17. 1974 

20 

62.5411 

170.55H 

48 

153 

St. Lawrence Island 


1694-22103 

June 17, 1974 

5 

60.0911 

173.0411 

50 

149 

St. Matthe.is 


1695-22134 

June 18, 1975 

10 

68.1711 

166 37W 

44 

163 

Point Hope 


1697-20421 

June 20, 1974 

2 

66.5711 

145 19W 

45 

160 

Fort Yukon 


1697-20424 

June 20, 1974 

1 

65.36N 

146 48W 

46 

158 

Circle 


1698-20464 

June 21, 1974 

0 

70.5411 

141 0811 

42 

168 

Beaufort Sea 


1698-20491 

June 21. 1974 

20 

62.5411 

150 4711 

48 

153 

Talkeetna 


1698-20493 

June 21, 1974 

2 

61.3211 

151 54W 

49 

151 

Tyonek 

jtd 

1698-22300 

June 21. 1974 

5 

70 5211 

167 02W 

42 

167 

Chukchi Sea 


1698-22302 

June 21, 1974 

0 

69 3511 

169 06W 

43 

165 

Chukchi Sea 


1698-22305 

June 21, 1974 

0 

68 1711 

170.57W 

44 

162 

Chukcni Sea 


1699-20522 

June 22. 1974 

0 

70 5411 

142.4211 

42 

167 

Beaufort Sea 


1699-20570 

June 22, 1974 

10 

55 59N 

157.1011 

53 

142 

Sutwik Island 


1699-22360 

June 22, 1974 

10 

69 37H 

170 37W 

43 

165 

Chukchi Sea 


1700-20592 

June 23, 1974 

30 

66 5511 

149. 40W 

45 

160 

Beaver 


1702-21084 

June 25. 1974 

0 

73.2311 

141. 5SH 

39 

173 

Beaufort Sea 


1702-21090 

June 25. 1974 

0 

72.0911 

144 37H 

41 

170 

Beaufort Sea 


1702-21093 

June 25, 1974 

0 

70 53N 

146 58W 

42 

167 

Beechey Point 

C_ 

1702-21095 

June 25, 1974 

5 

69 36.9 

149 03W 

43 

164 

Sagavanirktok 


1703-21151 

June 26, 1974 

0 

70.54N 

148 17W 

42 

167 

Prudhoe - Beechey Point 


1706-19522 

June 29, 1974 

50 

60 0911 

138 3 9m 

50 

148 

Yakutat 


1706-21322 

June 29, 1974 

0 

70.5411 

152 42M 

42 

167 

Harrison Bay 


1706-21342 

June 29. 1974 

0 

64 1611 

161.05W 

47 

155 

Norton Bay 

^ V c. 

1706-21345 

June 29, 1974 

0 

62.5^111 

162.19H 

48 

153 

St. Michael 


1705-21351 

June 29, 1974 

0 

61.3111 

163. 27W 

49 

150 

Marshal 1 


1706-21354 

June 29, 1974 

10 

60 08N 

164 2911 

50 

148 

Nunivak Island 


1707-21391 

June 30, 1974 

0 

66.5911 

159.4311 

45 

159 

Baird Hts. 

G- 

1707-21400 

June 30, 1974 

20 

64 17N 

162.3411 

47 

155 

Solonxin 


1707-21403 

June 30, 1974 

15 

62.551! 

163 47ir 

48 

152 

St. Michael 


1708-20035 

July 1 , 1974 

0 

60.101! 

141 30H 

50 

148 

Icy Bay 


1703-20041 

July 1 , 1974 

20 

58 4811 

142.2911 

51 

146 

Gulf of Alaska 


1709-20090 

July 2, 1974 

5 

61.3211 

141 5711 

49 

150 

McCarthy & East 

x> 

1709-20093 

July 2, 1974 

30 

50 0911 

142 5911 

50 

148 

Bering Glacier 


1709-21504 

July 2, 1974 

0 

67 02M 

162. 27W 

45 

159 

Baldwin Penn 

(l^ 

1709-21510 

July 2, 1974 

5 

65 4111 

163.5811 

46 

157 

Bendeleben 

,T^ 1* ij. 

1709-21573 

July 2, 1974 

0 

64 2011 

165 19H 

47 

155 

Nome 


1709-21515 

Julv 2, 1974 

15 

62.5811 

166 35H 

48 

152 

Black 

C 

1710-21551 

July 3, 1974 

5 

70.5311 

158.2811 

41 

167 

Barrow 


1710-21553 

July 3, 1974 

0 

69.3511 

160 3111 

42 

164 

Utukok River 

n 

1710-21562 

July 3, 1974 

2 

66.5711 

163 5911 

44 

159 

Shishmaref 


1710-21 565 

July 3, 1974 

0 

65.36j'I 

165 29W 

46 

157 

Teller - Bendeleben 

JD- C 

1710-21571 

July 3, 1974 

0 

64 1511 

166 51 W 

47 

154 

Nome 


1710-21574 

July 3, 1974 

0 

62.5411 

168 0511 

48 

152 

Tip of St Laurence Is 


1710-21580 

July 3, 1974 

0 

61. 3211 

169 1311 

48 

150 

Bering Sea 


1710-21583 

July 3. 1974 

0 

60.09N 

170 1511 

49 

148 

Bering Sea 


1710-21585 

July 3. 1974 

0 

58 4511 

171 1211 

50 

146 

Bering Sea 


1711-22014 

July 4, 1974 

0 

68 1711 

163 SOM 

43 

161 

BeLong Mts 


1711-22020 

July 4, 1974 

5 

66 58N 

165 2911 

44 

159 

Shishmaref 


1711-22023 

July 4. 1974 

0 

65.3711 

166.5811 

45 

157 

Teller 


1711-22025 

July 4. 1974 

0 

64 15N 

168 1911 

46 

154 

Bering Sea 


1711-22032 

July 4, 1974 

0 

62.5311 

169.3311 

47 

152 

St Laurence Island 


1/13-20231 

July 6, 1974 

0 

73 2411 

131 53W 

39 

173 

Beaufort Sea 


1713-22121 

July 6. 1974 

5 

70 52N 

162 41W 

41 

167 

Maim/riglit 


1713-22144 

July 6, 1974 

2 

62 5311 

172 2111 

47 

152 

St Laurence Island 


1713-22151 

July 6, 1974 

5 

61 30N 

173 2911 

48 

150 

Bering Sea 


1714-22182 

July 7. 1974 

5 

69 3511 

166 1811 

42 

164 

Tip of Point Hope 


1714-22193 

July 7, 1974 

15 

65.3611 

171.1311 

45 

157 

Siberia 


1715-22254 

July 8, 19/1 

20 

64 1411 

173 571J 

46 

154 

Chukotsk Penn 


1717-20562 

July 10, 1974 

5 

55 5511 

157 12W 

51 

142 

Sutuil Is 


1717-22333 

July 10. 1974 

10 

69 31 N 

170 4211 

42 

161 

Chukchi Sea 


1/19-21025 

Julv 12. 1974 

0 

72.05I1 

143 201) 

39 

169 

Beaufort Sea 


17 19-21 Oil 

July 12, 1974 

0 

70 4911 

145 3'iil 

40 

166 

Flaxman [s1.ind 


1 720-21080 

July 13. 1974 

30 

73.201I 

142 toil 

38 

172 

Beaufort Sea 
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1722-?1?13 

1720-21103 





1720-22512 

Ouly 13, 1974 

0 

73 2111 

167. 53W 

1720-22514 

July 13, 1974 

0 

72 07« 

170 36W 

1721i21141 

July 14, 1974 

0 

72 06H 

146 07V 

1721 -21143 

July 14, 1974 

0 

70.50H 

148. 27H 

1721-21150 

July 14, 1974 

0 

59 33N 

150 30H 

1722-21195 

July 15, 1974 

1 

72 04N 

147 39H 

1722-21202 

July IS, 1974 

0 

70 48!! 

149.58V 

1722-21204 

July 15, 1974 

0 

59.30N 

152 02 H 

1722-21211 

July 15, 1974 

0 

68 IIN 

153.50V 

1723-21251 

July 16, 1974 

0 

73 19H 

146 28W 

1723-21253 

July 16, 1974 

0 

72 04f( 

149 06W 

1723-21260 

July 16, 1974 

0 

70.48N 

151.25V 

1723-21262 

July 16, 1974 

1 

69 31 N 

153.23W 

1727-21485 

July 20, 1974 

30 

70 48H 

157 07U 

1728-21540 

July 21, 1974 

10 

72.05N 

156 14V 

1730-22064 

July 23, 1974 

15 

68 . 12 N 

165 16W 

1730-22080 

July 23, 1974 

5 

64, ION 

169 46W 

1730-22082 

July 23, 1974 

10 

62.48N 

171 OOW 

1732-20331 

July 25, 1974 

15 

73 16N 

133.31V 

1732-20334 

July 25, 1974 

0 

72.01!! 

136 lOH 

1733-20433 

July 26, 1974 

30 

58. 37!! 

152.37W 

1734-20464 

July 27, 1974 

30 

66.49N 

146 47V 

1734-20471 

July 27, 1974 

10 

65.28N 

148.17V 

1734-20473 

July 27, 1974 

30 

64.07N 

149.38V 

1734-20480 

July 27. 1974 

30 

62 45N 

150.51V 

1734-20482 

July 27, 1974 

5 

61.23!! 

151,59 V 

1734-20491 

July 27, 1974 

0 

58 37 N 

153 59W 

1734-20494 

July 27, 1974 

0 

57.14!! 

154.52V 

1734-20500 

July 27, 1974 

10 

55. 50!! 

155.43V 

1737-21064 

July 30, 1974 

15 

57.14N 

159 14V 

1738-19284 

July 31 , 1 974 

30 

58 38!! 

133 54V 

1738-19291 

July 31, 1974 

20 

57.14N 

134 47W 

1738-22511 

July 31, 1974 

0 

72.01!! 

170 38M 

1740-21191 

August 2, 1974 

10 

71.59!! 

147.47V 

1740-21194 

August 2, 1974 

2 

70.42N 

150 04H 

1742-21315 

August 4, 1974 

20 

6B.07H 

156 44V 

1742-21331 

August 4, 1974 

15 

64.05!! 

161.09V 

1742-21333 

August 4, 1974 

15 

62.53!! 

162 23V 

1743-21374 

August 5, 1974 

0 

68.07N 

158. low 

1743-21 385 

August 5, 1974 

5 

64. 05!! 

162.35W 

1744-21432 

August 6 , 1974 

1 

68.07N 

159.32M 

1744-21434 

August 6 . 1974 

20 

66.48!! 

161.09W 

1744-21443 

August 6 , 1974 

20 

64.06N 

163 58H 

1 745-20052 

August 7, 1974 

3 . 

69.36N 

133.24W 
153 31U 
140 52 V 

l'^34-22485 

--i-’.y 27. 1974 

3 

60.:eN 

1745-20072 

August 7, 1974 

40 

62 44!! 

1745-21472 

August 7, 1974 

10 

73.14N 

152 20V 

1 747-2201 1 

August 9, 1974 

30 

65.25H 

166 58U 

1749-22115 

August 11 , 1974 

20 

68.05N 

166.52W 

1752-20481 

August 14, 1974 

15 

59 56N 

153 07W 

1752-20483 

August 14, 1974 

10 

58 32 N 

154.041! 

1753-20535 

August 15, 1974 

0 

59 57!! 

154.3311 

1759-21280 

August 21, 1974 

30 

59.57!! 

163,09V 

1760-21302 

August 22 , 1974 

0 

70 40N 

163.0111 

1760-21305 

August 22, 1974 

5 

69 21 N 

155 03W 

1760-21323 

August 22, 1974 

0 

64.031! 

161 13V 

1760-21325 

August 22, 1974 

15 

62 41N 

162 26V 

1764-'20102 

August 26, 1974 

0 

69. 19!! 

134.58M 

1768-20342 

August 30, 1974 

1 

65 22 !! 

145.35V 

1768-20345 

August 30, 1974 

2 

64 OON 

146 S4W 

1768-20351 

August 30, 1974 

20 

62.38N 

148.06W 

1769-20403 

August 31 , 1974 

25 

63 59N 

148 18W 

1770-20450 

September 1, 1974 

5 

68 . OON 

145.23W 

1770-20452 

September 1 , 1974 

40 

65 41 N 

147. OOW 

1771 -20504 

September 2, 1974 

40 

68.0011 

146.45'! 

1771-20510 

September 2, 1974 

25 

65.39N 

148 22V 

1771-20513 

September 2, 1974 

0 

65 19N 

149 49H 

1771-20515 

September 2, 1974 

20 

63 58H 

151 09W 

1771-20540 

September 2, 1974 

30 

57 06N 

156 201! 

1772-20571 

September 3, 1974 

5 

65.191! 

151 161! 

1772-20574 

September 3, 1974 

0 

63 58!1 

152.35W 

1772-20580 

September 3, 1974 

0 

62.36!! 

153.4711 

1772-20583 

September 3, 1974 

0 

61.14N 

154 54W 

1 772-20585 

September 3, 1974 

2 

59.52!! 

155 56W 

1772-20592 

September 3, 1974 

5 

58.28N 

156 541! 

1773-21011 

September 4, 1974 

0 

70 37!! 

145 4SW 

1773-21014 

September 4, 1974 

0 

69 19N 

147.491! 

1773-21020 

September 4, 1974 

0 

68 01 M 

14P 36W 

1773-21025 

Septe:uber 4, 1974 

0 

65.22N 

152 401! 

1773-21034 

September 4, 1974 

0 

62 39H 

155 1211 

1773-21041 

September 4, 1974 

0 

61 17N 

156 19W 

1773-21043 

September 4, 1974 

0 

59 54'! 

157 20W 

1774-21065 

September 5, 1974 

10 

70 36!! 

147 16W 

1774-21072 

September 5, 1974 

0 

69 191! 

149 161! 

1775-21121 

Soptcaiher 6 , 1974 

20 

/1. 531! 

146.271! 

1775-21124 

September 6 , 1974 

0 

70.361! 

148 4311 

1775-21130 

September 6 , 1974 

0 

69 19H 

150.44W 

1775-21133 

Sept I'll, be r 6 , 1974 

0 

68 OON 

152 311! 

1776-21200 

Seplcmbor 7, 1974 

0 

65 19!! 

157 O.’W 

17/6-21202 

September 7. 1974 

0 

63 bOI! 

1.53 221! 

1776-21205 

September 7. 1974 

0 

62 36 :i 

Is9 3 jII 

1777-21233 

September 8 , 1974 

0 

71 5n 

149 2211 
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C 

33 

172 

Chukchi Sea 


39 

169 

Chulchi Sea 


39 

169 

Beaufort Sea 


40 

166 

Beechey Point 


41 

163 

Oiniat 


39 

40 

41 

42 

169 

166 

163 

161 

Beaufort Sea ORIGINAL PAGP K 
Beechey Point 

r^^^i 1 1, Q,UAi.iTY 

Chandler Lake CL 

37 

172 

Beaufort SEa 


39 

169 

Beaufort Sea 


40 

166 

Harrison Bay 


41 

163 

Ifcpikpuk River 

2 > -C. 

39 

166 

Pt. Barrow 


38 

169 

Barro'w 


40 

161 

Chukchi Sea 


44 

154 

St. Lawrence Island 


45 

152 

St Lawrence Island 


36 

172 

Beaufort Sea 


37 

169 

Beaufort Sea 


47 

146 

Afognak 


41 

159 

Fort Yukon 


42 

156 

Fairbanks - Livengood 

D - 

43 

154 

Healy 

J 3 yC 

44 

152 

Mt. !!cKinley 


45 

150 

Tyonek 

33 »• (L 

47 

146 

Ht Katmai 

LL 

48 

145 

Kodiak 

YL 

48 

143 

Trinity Island 

47 

145 

Bristol Bay 


46 

147 

Taku River 


47 

145 

Sitka 


35 

169 

Chukchi Sea 


35 

169 

Beaufort Sea 


36 

166 

Harrison Bay 

t 

38 

161 

Howard Pass 

41 

155 

Norton Bay 


42 

153 

Kvnguk 


37 

161 

Howard Pass 


41 

155 

Solomon 


37 

161 

Misheguk Htn. 


38 

159 

Selawik 

3a r ll 

40 

155 

Solomon 


36 

164 

HacKpnrip Rav 




ir^esn'a^nd East 

C 

33 

172 

Beaufort Sea 


33 

157 

Teller 


36 

162 

Point Hope 


41 

150 

111 lamna 


42 

149 

Ht. Katmai 


41 

151 

11 liamna 

C- 

39 

157 

Kuskokwira Say 

30 

167 

Teshekpuk 

c_ 

31 

165 

Ikpikpuk River 

CL 

36 

157 

Norton Sound 


37 

155 

Kwiguk 


30 

165 

Mackenzie Bay 


32 

160 

Cl rcl e 


33 

158 

Fairbanks - Delta 


34 

156 

Talkeetna Mts 

<L- 

33 

158 

Healy 

CL 

29 

164 

Arctic 


30 

162 

Fort Yukon 


29 

164 

Arctic 


25 

162 

Beaver 


31 

160 

Livengood 

-t> t 

32 

158 

Ht McKinley 

JD - 

37 

151 

Ugashik 

c. 

31 

160 

Tanana 


32 

159 

Kantishna River - Mt. McKinley c. 

33 

157 

McGrath 

a. 

34 

155 

Lake Clark, Lime Hills 

fL. 

35 

154 

niiaiima 


36 

152 

Nahnek 

c_ 

26 

168 

Flaxman Island 


27 

166 

Ht. ihchelson 


28 

164 

Philip Smith Htn 

c_ 

30 

160 

Tanana 


32 

157 

McGrath 


33 

156 

Sleetinute - Lime Hills 


34 

154 

Oillinghaiii 


25 

169 

Beocliey Point 


26 

166 

Sagavann 1 tok 


24 

171 

Beaiifoi L Sea 


25 

169 

Beechey Point 


26 

166 

Sagavann ktok 


27 

164 

Cliandlcr Lake 


29 

161 

Katrol River 


30 

159 

Mu In to 


31 

163 

Holy Ctoss 


23 

171 

Beaufort Sea 
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1778-21292 

Septemlipr 9, 1974 

0 

71.S3N 

1778-21301 

September 9, 1471 

1 

69.2CN 

1778-21303 

Septeiiiber 9, 1974 

0 

63.01 N 

1778-21310 

September 9, 1974 

0 

66 42(1 

1778-21312 

September 9, 1974 

0 

65 21 N 

1778-21315 

September 9, 1974 

0 

64 01 N 

1778-21321 

September 9, 1974 

0 

62 39N 

1779-21361 

September 10, 1974 

0 

68 0«H 

1779-21364 

September 10, 1974 

1 

66 4SN 

1779-213/0 

September 10, 1974 

0 

65 25N 

1779-21373 

September 10, 1974 

0 

64.04N 

1779-21375 

September 10, 1974 

20 

62.42N 

1784-20244 

September 15, 1974 

20 

57.11N 

1786-20340 

September 17, 1974 

30 

63.59H 

1787-20421 

September 18, 1974 

10 

55 4SK 

1789-20493 

September 20, 1974 

5 

69 21!) 

1793-21110 

Septenrber 24 , 1 974 

6 

78 07N 

1794-21170 

September 25, 1974 

5 

71 57(1 

1802-20213 

October 3, 1974 

0 

65.29N 

1802-20220 

October 3, 1974 

0 

64 08N 

1802-20222 

October 3, 1974 

0 

62.46N 

1802-20225 

October 3, 1974 

0 

61.24N 

1802-20231 

October 3, 1974 

2 

60.02!( 

1802-22040 

October 3, 1974 

15 

68 IK! 

1802-22043 

October 3, 1974 

2 

65.5K1 

1803-20263 

October 4, 1974 

0 

68.1 IN 

1803-20265 

October 4, 1974 

0 

66.52N 

1803-22085 

October 4, 1974 

0 

70 46H 

1803-22092 

October 4, 1974 

0 

69 30H 

1803-22094 

October 4, 1974 

5 

68.1 IN 

1803-22110 

October 4, 1974 

10 

64 12H 

1804-20310 

October 5, 1974 

0 

72.01N 

1804-20312 

October 5, 1974 

5 

70.45N 

1805-20373 

October 6, 1974 

10 

69.25N 

1808-20585 

October 9, 1974 

30 

55.550 

1808-20592 

October 9, 1974 

30 

54 31 N 

1809-21012 

October 10, 1974 

0 

66.541! 

1812-21172 

October 13, 1974 

15 

70. son 

1812-21174 

October 13, 1974 

10 

69.32H 

1814-21302 

October 15, 1974 

0 

65.36N 

1816-19595 

October 17, 1974 

10 

61.28N 

1816-21422 

October 17, 1974 

0 

64 ION 

1816-21424 

October 17, 1974 

5 

62 48*1 

1816-21431 

October 17, 1974 

15 

61 27N 

1817-21453 

October 18, 1974 

0 

72.03N 

1817-21460 

October 18. 1974 

0 

70,47H 

1817-21462 

October 18, 1974 

0 

69 30N 

1817-21471 

October 18, 1974 

3 

66.52N 

1817-21480 

October 18, 1974 

15 

64.11N 

1818-21532 

October 19, 1974 

15 

65.34N 

1818-21534 

October 19, 1974 

20 

64.12(1 

1819-21595 

October 20, 1974 

20 

62 51(1 

1820-22054 

October 21 , 1974 

3 

62 50(1 

1821-22094 

October 22, 1974 

20 

68.13N 

1821-22100 

October 22, 1974 

0 

66.53N 

1821 -22105 

October 22, 1974 

5 

64 12N 

1826-20584 

October 27, 1974 

20 

55.54N 

1835-21463 

November 5, 1974 

0 

66 55(1 

1829-20293 

November 9, 1974 

20 

55.58(1 

1840-20324 

November 10, 1974 

0 

64.14N 

1840-20335 

November 10, 1974 

0 

60.07N 

1840-20342 

Novraeber 10, 1974 

15 

58 44 N 

1840-22155 

November 10, 1974 

30 

64.1 3N 

1840-22162 

November 10, 1974 

15 

62 5111 

1923-19504 

February 1, 1975 

5 

58.37N 

1932-20413 

February 10, 1975 

0 

59 59(1 

1 932-20420 

February 10, 1975 

0 

58 36N 

1 932-20422 

February 10. 1975 

0 

57.13(1 

1932-20425 

February 10, 7975 

0 

55. SON 

1933-20474 

February 11,1 975 

0 

58.34N 

1942-21371 

February 20, 1975 

10 

64 17N 

1942-21374 

February 20, 1975 

0 

62.56(1 

1942-21380 

February 20, 1975 

0 

61 34N 

1942-21383 

February 20, 1975 

0 

60 1111 

1942-21385 

February 20, 1975 

20 

53 48M 

1943-21403 

February 21, 1975 

10 

72 04N 

1943-21405 

February 21, 1975 

30 

70.4SN 

1945-21521 

February 23, 1975 

30 

70 49(1 

1946-20164 

February 24, 1975 

5 

64 12N 

1946-21582 

February 24, 1975 

30 

69 30(1 

1946-21585 

February 24, 1975 

20 

68 11(1 

1946-21591 

February 24, 1975 

0 

66 52(1 

1946-21594 

February 24, 1975 

0 

65 3111 

1947-22040 

February 25, 1975 

5 

69 31 H 

1 947-22043 

Febr-uary 25, 1975 

5 

faO 13N 

1947-22045 

February 25, 1975 

10 

66 53(1 

1 918-20265 

February 26, 19/5 

20 

68.12(1 

1948-22094 

February 20, 1975 

10 

69 30N 

1918.22101 

February 26. 1975 

5 

68 UN 

1949-22152 

lebriiaty 27, 1<I7‘) 

5 

69 31 N 

1919-22155 

February //, 19/5 

2 

68 ni 

1919-22164 

February 27, 1975 

10 

65.33N 

1949-221/0 

February 27, 1973 

0 

61 12(1 


150 3911 

23 

171 

Beaufort Sea 

154 56!I 

25 

167 

Teshel(puk 

156.44K 

26 

165 

Lookout Ridge 

153 21H 

27 

163 

Selawik 

159 43W 

28 

161 

Candle 

161 07H 

29 

160 

Horton Bay 

162 20W 

31 

158 

St. Michael - Kwiguk 

158 low 

26 

165 

Howard Pass 

159.47W 

27 

163 

Selawik 

161 15W 

28 

161 

Candle 

162 34W 

29 

160 

Soloirwn 

163. 47K 

30 

158 

Kwiguk 

149.04U 

33 

154 

Gulf of Alaska 

146 45W 

27 

161 

Big Delta 

154.1 5W 

33 

153 

Gulf of Alaska 

144.5011 

21 

168 

Ht. Hichelson 

143 4411 

16 

176 

Beaufort Sea 

147.3711 

17 

173 

Beaufort Sea 

142.2811 

19 

165 

Charley River 

143 4911 

20 

163 

Delta - Eagle 

145. 02W 

22 

162 

Gulkana 

146.09M 

23 

160 

Val det 

147.1 OK 

24 

159 

Seward - Cordova 

165.1011 

17 

168 

Point Hope 

166 4811 

18 

166 

Shishmaref 

140 39H 

16 

168 

Table lit 

142.17W 

18 

166 

Co1 een 

162.34W 

14 

172 

Wainwright 

164.37W 

15 

170 

Point Lay 

166.2711 

16 

168 

Point Hope 

170.56W 

20 

163 

St. Lawrence Island 

135.44U 

13 

174 

Beaufort Sea 

138 04W 

14 

172 

llacKenzie Bay 

141 40W 

15 

170 

Demarcation Point 

158 2811 

25 

157 

Stepovak Bay 

159. 16W 

26 

156 

Simeonof Island 

150 53W 

15 

167 

Betti es 

149.3211 

n 

173 

Beechey Point 

151.36M 

12 

171 

Umiat 

159.26M 

15 

166 

Candle 

140 23W 

18 

162 

McCarthy 8 East 

163 4511 

15 

165 

Solomon 

165 OOK 

16 

163 

Black - Kwiguk 

166 09W 

17 

162 

Hooper Bay 

154.26W 

08 

175 

Beaufort Sea 

156,46H 

09 

173 

Barrow 

158. SOW 

10 

171 

Lookout Ridge 

162.1 9W 

12 

168 

Kotzebue 

165 low 

15 

165 

Solomon 

165.24W 

13 

166 

Teller - Nome 

166 4511 

14 

165 

Nome 

169.26W 

15 

164 

St, Lawrence Island 

1 70.51W 

15 

164 

St. Lawrence Island 

166.2911 

10 

169 

Point Hooe 

168.08W 

n 

168 

Chukchi Sea 

171. OOK 

13 

165 

St. Lawrooce Island 

158 28W 

19 

159 

Stepovak Bay 

162.22W 

06 

168 

Kotzebue 

151 1411 

15 

160 

Gulf of Alaska 

146 3211 

07 

166 

Fairbanks - Delta 

149.53W 

11 

162 

Kenai - Seward 

150.5711 

12 

162 

Gulf of Alaska 

172 21W 

07 

166 

Siberia - St Lawrence 

173.3711 

09 

165 

Bering Sea 

141 OIW 

11 

154 

Gulf of Alaska 

153 OOK 

12 

154 

Illiamna 

153 57W 

13 

153 

Afognak 

154 5111 

14 

152 

Karluk 

155,4111 

15 

151 

Trinity Islands 

155.26W 

14 

152 

Ht Katmai 

163. 48K 

12 

156 

Solomon 

165 0211 

13 

155 

Yukon River Delta 

166 IIW 

14 

154 

Hooper Bay 

167.1411 

15 

153 

Nunivak Island 

168 13W 

17 

152 

Bering Sea 

134 33K 

06 

167 

North of Barrow 

156 S2W 

08 

165 

Meade River 

159,45U 

08 

165 

Wainwright 

143 48W 

14 

156 

Delta - Eagle 

163 1/W 

10 

162 

Point kay 

165 0311 

11 

161 

Point Hope 

166 46rr 

12 

159 

Bering Straits 

163 16W 

13 

158 

Bering Straits 

164 40K 

10 

162 

Point kay 

l!>6 3011 

11 

161 

Point Hope 

168 101' 

12 

159 

Chutclii Sea 

142 13W 

11 

161 

T.ible fit 

166 09W 

10 

162 

Arctic Ocean 

163 OOK 

12 

161 

Point Cope & Chukchi Se< 

167 331' 

11 

162 

Chukchi Sea 

169 2jH 

12 

161 

Chill chi Sea 

17? 37W 

14 

157 

Bering Stiaits 

1/3 51K 

15 

156 

Cliukotsk Penn 
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1949-2?) 73 

1949- 22175 

1950- 20375 

1950- 20382 
1951 -20433 

1951- 20440 

1952- 20491 
1952-20500 
1954-21040 
195G-21113 

1956- 21120 

1957- 21171 

1957- 21174 

1958- 21230 

1959- 21281 
1959-21284 
1959-21295 
1959-21302 

1959- 21304 

1960- 21335 
1960-21342 
1965-20200 
1965-20211 
1965-20214 

1965- 20220 

1966- 20242 
1966-20245 
1956-20251 
1966-20254 
1966-20274 
1968-20355 

1958- 20361 
1968-20370 
1968-20373 
1968-20375 

1968- 22202 

1959- 20413 

1969- 20442 

1974- 21111 

1975- 21163 

1976- 21212 

1976- 21221 

1977- 21272 
„ 1979-21382 

1979- 21385 

1980- 21443 
1982-21564 

1982- 21571 

1983- 22011 
1983-22013 
1983-22022 
1983-22025 

1983- 22031 

1 984- 20242 
1984-20245 
1984-20251 
1984-20254 
1984-20260 
1984-20263 
1984-20265 
1584-22065 

1984- 22080 

1985- 20291 
1985-20303 
1985-20305 
1985-20312 

1985- 20354 

1 986- 20361 
1 986-20363 
5000-20141 
5003-20291 
5003-20293 
5003-20300 
5003-20302 
5003-20305 
5003-2031 1 

5003- 2031 4 

5004- 20351 
5004-20354 
5004 -20 3 60 
5020-20230 
2072-21280 
2075-21452 
2075-21484 

2075- 21490 

2076- 21540 
2076-21542 
2076-21510 
?076-?l513 
2076-21515 
2076-21522 


February 27, 1975 

0 

6? 51(1 

175 OSW 

16 

155 

Fcbruaiy 27. 1975 

0 

61.29H 

176 1711 

17 

154 

February 28, 1975 

0 

69 30(1 

143. 12K 

11 

162 

February ?8, 1975 

0 

68 12(1 

145 02W 

12 

161 

Harcli 1. 1975 

0 

69 28H 

144.37W 

12 

162 

March 1, 1975 

1 

68 lOH 

146 27W 

13 

161 

March 2, 1975 

0 

69.30N 

146 04H 

12 

162 

March 2, 1975 

15 

66 53H 

149 34W 

14 

159 

March 4, 1975 

15 

58 43(1 

159 42W 

21 

151 

March 6, 1975 

0 

70 55N 

149 34H 

12 

165 

March 6, 1975 

0 

69.3SN 

151 39H 

13 

163 

March 7, 1975 

10 

70 54N 

151.06W 

13 

165 

March 7. 1975 

10 

69 37N 

153 11W 

14 

163 

March 8, 1975 

20 

70.56N 

152 22W 

13 

16S 

March 9, 1975 

0 

72 14N 

151.24W 

12 

167 

March 9, 1975 

0 

70 5SN 

153 4711 

13 

165 

March 9. 1975 

0 

67 04(1 

159 25H 

17 

159 

March 9, 1975 

20 

65.43(1 

160 56H 

18 

157 

March 9, 1975 

5 

64.22(1 

162.1811 

19 

156 

March 10. 19/5 

0 

72 12N 

152 531J 

13 

167 

March 10, 1975 

0 

70.57K 

155 15H 

14 

165 

March 15, 1975 

0 

69 30(1 

139 OOH 

17 

163 

March 15. 1975 

0 

65,31(1 

143.59W 

20 

157 

March 15. 1975 

0 

64.10(1 

145.21H 

21 

156 

March 15, 1975 

5 

62.48(1 

146.3511 

22 

154 

March 16, 1975 

0 

73 21(1 

133.221-1 

14 

170 

March 16, 1975 

0 

72 0711 

136 OIW 

IS 

167 

March 16, 1975 

0 

70 51(1 

138 21W 

16 

165 

March 16. 1975 

2 

69.34(1 

140. 25W 

17 

163 

March 16. 1975 

0 

62.5311 

148. OOH 

23 

154 

March 18, 1975 

0 

73.19N 

136 lOH 

15 

170 

March 18, 1975 

0 

72.05(1 

138 49H 

16 

167 

March 13, 1975 

1 

69 32(1 

143 12W 

18 

163 

March 18, 1975 

0 

68.1311 

145, 03W 

19 

161 

March 16, 1975 

10 

66.5311 

146 42W 

20 

159 

March 18, 1975 

10 

69.31N 

169 04W 

18 

163 

March 19, 1975 

0 

73,2111 

137.3311 

15 

170 

March 19. 1975 

10 

64 14(1 

150 59M 

23 

156 

March 24, 1975 

05 

69.34(1 

151 .54H 

21 

163 

March 25, 1975 

5 

70.5211 

151. 17H 

20 

165 

March 26. 1975 

0 

73.2411 

147.301J 

18 

170 

March 26, 1975 

0 

70.53N 

152 31 H 

20 

165 

March 27, 1975 

20 

72.09N 

151 .44H 

20 

168 

March 29, 1975 

0 

73.21H 

151.S7H 

19 

170 

March 29, 1975 

0 

72 0611 

154.34H 

20 

168 


March 30, 1975 
fipnl 1, 1975 
April 1. 1975 
April 2. 1975 
April 2. 1975 
April 2. 1975 
April 2. 1975 
April 2, 1975 
April 3, 1975 
April 3, 1975 
April 3, 1975 
April 3, 1975 
April 3, 1975 
April 3, 1975 
Aon! 3, 1975 
April 3, 1975 
April 3, 1975 
April 4, 1975 
April 4, 1975 
April 4, 1975 
April 4, 1975 
April 5. 1975 
April 5. 1975 
April 5, 1975 
April 19, 1975 
April 22. 1975 
April 22, 1975 
April 22, 1975 
April 22, 1975 
April 22, 1975 
April 22, 1975 
April 22, 1975 
April 23, 1975 
April 23, 1975 
April 23, 1975 
Hay 9, 1975 
April 4, 1975 
April 7. 1975 
Apiil 7, 1975 
April 7, 1975 
April 3, 1975 
April 3. 1975 
Apnl 8. 1975 
April 8. 1975 
April a, 1975 
April 8, 1975 


5 

72 0711 

5 

69.30N 

5 

68,12N 

0 

73.18K 

0 

72 04« 

0 

69.3011 

0 

68.11H 

5 

66 52(1 

0 

70 4411 

20 

69.2711 

0 

68.08N 

0 

65 48'1 

0 

65.27(1 

0 

64 06(1 

0 

62.44N 

0 

73 1711 

20 

69.29(1 

0 

73 17(1 

0 

69 3011 

0 

68 1111 

0 

66.51M 

5 

70 48(1 

5 

69 3011 

0 

68.11N 

25 

64.06N 

0 

70 43M 

2 

69 36N 

0 

68.0711 

0 

66 47K 

0 

65.27H 

0 

64 06N 

0 

62.4411 

10 

69 26N 

0 

68.0711 

0 

66 47N 

15 

69.2311 

0 

72 04H 

0 

72.0311 

0 

61 25(1 

10 

60 0211 

5 

6? 49(1 

0 

61 2711 

0 

72 0411 

10 

70 48M 

10 

69 31 H 

10 

68 1?H 


156.09W 

21 

163. 27W 

24 

165.1011 

25 

157,5311 

21 

160 31W 

22 

164.52W 

24 

166 42W 

25 

168.21W 

26 

138 33W 

24 

140.35H 

25 

142 24W 

26 

144.0211 

27 

145.2911 

28 

146.4911 

29 

148 03W 

30 

159 2211 

21 

166.22H 

25 

134 57W 

22 

141 56W 

25 

143.4611 

26 

145.24K 

27 

141.1911 

24 

143 1411 

25 

145. 11H 

26 

144 OOH 

35 

140 02W 

31 

142.0511 

32 

143. 54W 

33 

145 32H 

34 

147 01H 

35 

143 21W 

36 

149,33V 

37 

143 3211 

32 

145.2111 

33 

147 OOH 

34 

140 46H 

37. 

149 41W 

23 

154 131/ 

24 

167 25H 

33 

'68.29H 

34 

167 45K 

3? 

168 54M 

33 

155 44W 

25 

15.8 0111 

26 

160 0911 

27 

162 OOH 

28 


168 

163 

161 

171 

168 

163 

161 

159 

165 

163 

161 

159 

157 

155 

154 
171 
163 
171 
163 
161 
159 

165 
163 
161 

155 

166 
163 
161 
159 
157 
155 
153 
163 
161 

159 
163 
170 
170 

155 
153 

156 
155 
170 

160 
166 

163 


Bering Sea 
Bering Sea 
Deirarcation Point 
Arctic 

Ht. Hichelson 
Arctic 

Mt. Hichelson 
Chandal ar - Beaver 
Nushagak Bay 
Beechey Point 
Uniat 

Harrison Bay 
Ikpikpuk River 
Harrison Bay 
Beaufort Sea 
Teshekpuk 
Baird Hountains 
Candle 

Horton Sound 
Beaufort Sea 
Barrow 

Herschel Island 
Circle - Charlie River 
Big Delta 
Mt Hayes 
Beaufort Sea 
Beaufort Sea 
Beaufort Sea 
Herschel Island 
Healy - Talkeatna Mts. 
Beaufort SEa 
Beaufort SEa 
Demarcation Point 
Arctic 
Christian 
Chukchi Sea 
Beaufort Sea 

Kantishna River - Fairbanks 
Umiat 

N.of Harrison Bay 
Beaufort Sea 
Harrison Bay 
Beaufort Sea 
Beaufort Sea 

Beaufort Sea 

N. of Barrow 
Point Lay 
Point Hope 
Chukchi Sea 
Floeberg 

Point Lay - Chukchi Sea 
Point Hope 
Bering Straits 
Beaufort Sea 
Herschel island 
Table Mts 
Fort Yukon 
Circle 

Fairbanks - Delta 
Talkeetna Mts. 

Chukchi Sea 
Chukchi Sea 
Beaufort Sea 
Deirarcation Point 
Table Mts. 

Fort Yukon 
Beaufort Sea 
Demarcation Point 
Arctic 

Delta - Eagle 
Beaufort Sea 
Demarcation Pt 
Table Mt 
Fort Yukon 
Li vengood 
Fairbanks 
Talkeetna Mts. 

Daniarcation Point 
Arctic 
Fort Yukon 
Herschel Island 
Beaufort Sea 
Beaufort Sea 
Hooper Bay 
Bering Sea 
Black 

Hooper Ray 
Beaufort Sea 
Headc River 
Utulok River 

OeLong Ht 
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2076-215^4 

April 8, 1975 

15 

66.52H 

163 40W 

29 

161 

Kotzebue 

2076-21533 

April 8, 1975 

0 

64.1111 

166 31W 

31 

158 

Nome 

2076-21545 

April 8. 1975 

5 

60 04H 

169 57'1 

34 

153 

Bering Sea 

2077-21580 

April 9. 1975 

2 

68,101! 

163 28W 

28 

163 

Delong HtS 

2077-21583 

April 9. 1975 

0 

66. SON 

165 06W 

29 

161 

Shishmaref 

2077-21585 

April 9, 1975 

0 

65 30N 

166 35W 

30 

160 

Teller 

2077-21 592 

April 9, 1975 

0 

64 09N 

167.56W 

31 

158 

Nome 

2078-22030 

Aon! 10, 1975 

10 

70 4111 

161 OOH 

26 

168 

Wainwnght 

2078-22032 

April 10, 1975 

10 

69 2411 

163.03W 

28 

165 

Point Lay 

2078-22035 

April 10, 1975 

0 

68.0511 

164 54H 

29 

163 

Point Hope 

2078-22041 

April 10, 1975 

0 

66 45H 

166.33W 

30 

161 

Shishmaref 

2078-22044 

April 10, 1975 

0 

65. 2511 

168.02W 

31 

160 

Teller 

2078-22050 

April 10. 1975 

0 

64.0411 

169.23W 

32 

158 

St Lawrence Island 

2078-22053 

April 10, 1975 

0 

62.4211 

170 37W 

33 

156 

St. Lawrence Island 

2079-22084 

April n, 1975 

20 

70 40H 

162 35'.l 

27 

168 

Wainwnght 

2079-22091 

April 11. 1975 

10 

69.2211 

164.3811 

28 

165 

Point Lay 

2079-22093 

April n. 1975 

0 

68 041! 

166 2911 

29 

163 

Point Hope 

2079-22100 

April 11. 1975 

0 

66.^411 

168 03W 

30 

161 

Chukchi Sea 

2080-20343 

April 12, 1975 

20 

59.5611 

149.58W 

36 

153 

Blying Sound 

2080-20352 

April 12, 1975 

10 

57 0911 

1 51 . SOW 

38 

150 

Gulf of Alaska 

2080-20354 

April 12, 1975 

10 

55 45H 

152.4211 

39 

143 

Gulf of Alaska 

2080-22145 

April 12, 1975 

10 

69.22N 

166.0311 

28 

165 

Point Hope 

2080-22151 

April 12. 1975 

0 

68.04N 

167 52W 

29 

163 

Point Hope 

2080-22160 

April 12, 1975 

5 

65.2311 

171 0011 

32 

159 

Chukotsk Penn 

2081-20372 

April 13, 1975 

15 

69.20N 

141.4811 

29 

165 

Demarcation Point 

2082-22252 

April 14, 1975 

10 

69 16N 

169.04W 

29 

165 

Chukchi Sea 

2083-20473 

April 15, 1975 

5 

73.05.N 

137.491/ 

26 

173 

Beaufort Sea 

2083-22320 

April 15, 1975 

0 

69,1611 

170.35W 

30 

165 

Chukchi Sea 

2085-20595 

April 17, 1975 

5 

70 44 N 

145 19M 

29 

168 

Flaxnian Island 

2085-22421 

April 17, 1975 

0 

73.1411 

166 07H 

27 

174 

Chukchi Sea 

2087-21105 

April 19, 1975 

0 

72.0011 

145 5411 

29 

171 

Beaufort Sea 

2087-21112 

April 19, 1975 

0 

70 43N 

148 13W 

30 

168 

Beechey Pt 

2087-21114 

April 19, 1975 

0 

69 2611 

150 1511 

31 

166 

Umiat 

2088-21161 

April 20, 1975 

0 

73.1411 

144 42H 

28 

174 

Beaufort Sea 

2088-21163 

April 20, 1975 

0 

71 . 59N 

147 20M 

29 

171 

Beaufort SEa 

2088-21170 

April 20, 1975 

0 

70 43H 

149 3911 

30 

168 

Beechey Point 

2088-2-172 

April 20, 1975 

0 

69 2611 

151 42W 

31 

166 

Umiat 

2091-19544 

April 23, 1975 

15 

58 35N 

140 52H 

41 

151 

Gulf of Alaska 

2092-20000 

April 24. 1975 

0 

59.5611 

141.20H 

40 

152 

Icy Bay 

2092-20002 

April 24, 1975 

5 

58 33N 

142 1811 

41 

151 

Gulf of Alaska 

2092-20011 

April 24, 1975 

10 

55.4511 

144 0211 

43 

148 

Gulf of Alaska 

2092-20014 

April 24, 1975 

20 

54.2211 

144. SOW 

44 

146 

Gulf of Alaska 

2092-21393 

April 24, 1975 

0 

71.5611 

153 02M 

30 

171 

Beaufort Sea 

2092-21402 

April 24, 1975 

0 

69.2211 

157.2411 

33 

166 

Lookout Ridge 

2092-21411 

April 24. 1975 

0 

66.44N 

160.5211 

35 

162 

Selawik 

2092-21414 

April 24, 1975 

0 

65.2311 

162 21W 

36 

160 

Bendeleben 

2093-21451 

April 25, 1975 

0 

71.54N 

154 30W 

31 

171 

Beaufort Sea 

2094-21542 

April 26. 1975 
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Currently the Aloskein rogionnl Me Live corporations and village councils 
are engaged in selection of lands authorized by the Alaska Native Land Claims 
Settlement Act. The work reported here vjes performed as a result of a request 
by Doyon, Ltd. , a regional corporation of interior Alaskan Natives, for assis- 
tance in obtaining resource information and in training their personnel for the 
process of land selection and the management of lands selected. 

The Geophysical Institute proposed to the Bureau of Indian Affairs to 
produce data products to aid Doyon, Ltd. in their selection process. This 
project was to be locked upon as a pilot program of resource surveys designed 
to assist Alaskan Native corporations and villages in the process of larxd selec- 
tion and management after selection. This project proved to be of longer dura- 
tion and cost than initially anticipated. Additional funds have been used from 
other related projects, particularly NASA grant NGL-02-001-092 , in order that 
the work be completed in a form that meets the scientific standards of the Geo- 
physical Institute. 

Because of the general lack of resource data - particularly vegetation and 
land use maps - throughout Alaska, the Geophysical Institute proposed to utilize 
Earth Resources Technology SatoLite (ERTS^ data supplemented by aerial photo- 
graphs and the limited available field data for land use analyses of the regional 
deficiency areas identified as being of greatest interest by Doyon, Ltd. The 
University of Alaska has been a major participant in the National Aeronautics 
and Space Administration's ERTS program, and as a result of this activity, has 
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broucjht scientists toqothcr from the disciplines of geology, ecology, forestry, 
imncMcil eng mcK’t mg , wildlife management, hydrok^gy, meteorology, agriculture, 
and the marine sciences to develop methods for applying remotely sensed data 
to regional land use surveys in Alaska. 

It IS believed that many of the techniques and approaches which have 
been developed by the ERTS program can be utilized directly by regional and 
village corporations m the process of making land use decisions. This report 
Illustrates the use of these techniques with the hope that the results of this 
pilot study will provide guidelines which can be applied to other regional cor- 
porations, village corpeira tions , and state and regional governmental agencies 
facing similar land use decisions. 


II. APPROACH - PRODUCT PREPARATION 

All existing Alaskan xcscurce data, including the recently acquired ERTG 
data , was used to provide a resource base for land use maps and/or prospect- 
ing area maps of 250 townships considered to be of high priority for selection 
decision by Doyon, Ltd. In addition, township and range data were projected 
onto 1:250,000 scale ERTS images to aid visual examination of the imagery for 
land use decisions. 

In the following paragraphs, a general description of the processes used 
to produce the prospecting area and land use maps and their utility will bo dis- 
cussed. Following this general description the individual reports for each se- 
lection area will be presented. 

A . Prospecting Area Maps 

The objective of the mineralization analysis was to delineate areas for 


which interpretation of ERTS images, combined with existing ground and aerial 
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(!oto indicolf-’d a f.-'vc;r.'l)lr> prul\’bi.i.it'> of mctollic or non-nicEtiliLC mineral prod - 
ucts. It snoukl bo omphnsizod that bRTS data alone will not permit mineral de- 
posits to be KJcntified and located. Hovvever, interpretation of CRTS data m con- 
junction with other available c,cophysical data, including the distribution and 
characteristics of known ore deposits, may be adequate to define areas where 
further prospecting is warranted. 

The importance of this type of information must be clearly recognized. 

The size of the areas held for selection is so great that the cost of doing a 
rapid geologic reconnaissant:e for identification of favorable prospecting areas 
by any other means would have been prohibitive. This. is particularly true in 
view of the time frame within which the land selections must be completed. 

The basic steps in a prospecting area analysis are: 

{i) Assemble and organize all geophysical data relating to the likeli- 
hood of ore deposits in the area under study. These data are or- 
ganized to indicate the distribution of potential mineralization re- 
gions of similar types and the nature of the geological control 
prevailing in each region. 

(2) Prepare maps of mining districts, known mining claims and 
other relevant data and locate these on the ERTS images. 

(3) Interpret the ERTS data to identify distinctive features of the geo- 
logic enviionmcnt, land forms, vegetation, and tectonic faults 
which can be associated with each potential mineralized province, 
and doterpune which combination of these features might justify 
c^'tonding t!ie boanJanos of known mining districts or projecting 
the trends of knovv’n deposits into now areas. 
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(4) l'roF:)circ maps of the study area indicating locations of favorable 


prospecting areas. 

This process does not immediately pinpoint ore deposits. However, it 
IS believed to have served the land selection requirements of the regional cor- 
poration effectively because those requirements call for a selection by Doyon 
of approximately 1/3 of the lands held available for land claims settlement 
purposes. Hence, even if the corporation did not have sufficient time or funds 
for detailed prospecting in these areas, the areas considered suitable for further 
prospecting could be selected for ownership by the regional corporation, based 
in part on the results of this project. 

B , Land-Use Maps 

Land-use maps of Alaskan areas are of increasing importance with the 
current widespread rush into land disposition and resource exploitation. Such 
maps provide a spatial inventory of selected resources, and they may serve as 
a guide for land selection and sensible management planning. Land-use maps 
may help in organizing activities compatible with the integrity of the natural 
environmental and the rational and long-range economic needs of the owner. 

The land-use maps prepared as part of this project are essentially vege- 
tation maps depicting broadly-defined vegetation types at the scale, on the 
originals, of 1:250,000. Although botanically coarse and of small scale, these 
maps provide more information, especially spatial, than any previous vegetation 
maps of the areas and are a step toward the production of more accurate land- 
use maps in Alaska. 

The land-use maps were bcised principally on visual photointorprctation of 
Earth Resources Technology Satellite (LRTS) images. The reasons for this were 
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(1) KfU’S .iVi-JiKibihL/ , (2) the u.seCulness of EF^TS imogcry for mapping 

broddly-clcfined vcycUiLion typos ovei large areas in a relatively short time 
and, (3) lack of complete aerial photographic coverage. ERTS images used for 
mapping were 16"x20" photographically enlarged prints produced at a scale 
of 1:250,000. The land use classification adopted for this mop series is a 
system developed by the U. S. Geological Survey under the direction of James 
R. Anderson. 

Some of the scenes, printed in black and white , were acquired by the 
satellite in the late winter, when the landscape was generally snow-covered, 
but when plants taller than the snow pack were free of snow. In the forest 
zone of interior Alaska snow accumulation by late winter usually is about 
one meter. Actual snowfall in late winter is normally infrequent and light. 

The late winter images permitted estimations of vegetation structure based 
on a gray scale continuum related to plant height and cover. 

Other ERTS scenes, acquired during the summer seasons, were recon- 
stituted and printed in simulated color infrared which permitted several 
coarse flonstic distinctions based on knowledge of the infrared reflectance 
of high-cover species or species groups. 

Information from the winter and summer images together was used in 
.making vegetation distinctions to the extent that the latter may be expressed 
by the adopted classification system. Interpretations wore also based on 
physiographic information obtained from topographic maps, as there arc gen- 
eral relationships beUvecn vegetation and physiography. 

Available ucriai photogiapns of part of the regions under study were 
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also used as doinino sets lor the visual phoLointcrpretntion of the sotclhto 
images . 

Finaliy lo'.>?-lcvcl oorial rcconnoissoncc was utilized to spot chock and 
verify the accuracy of the land-use maps produced in this project. 

The identification of vegetation containing trees of possible commercial 
timber grade required first the identification of forest vegetation, then an est- 
imation of composition and stature using the kinds of spectral and physiographic 
information described above. A quantitative definition of commercial timber 
was not intended. The commercial stands depicted on the maps are those in 
which the occurrence of a number of larger trees suitable for lumber production 
appears likely. This extension of vegetation- type classification to include 
possible commercial timber was performed because other than mineralization, 
timber resources represent a major possible consideration for iSnd selection 
decisions . 
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C. Combination Maps of Prospecting Areas and Possible Commercial Timber 
Generally, the various selection areas either contained chiefly mineral po- 
tential or timber potential but not both. Therefore, on the basis of a preliminary 
evaluation, most areas were analysed only on the basis of only one resource 
type. However, two areas, the Kaltag area and the Purcell Mountain area were 
mapped in terms of both resources. In these two cases a third map was produced 
showing both prospecting areas and areas which appeared to contain potential 
commercial timber. In that way the amount and location of land to be considered 
for selection in terms of these two resource categories con be seen together, 
thereby aiding the selection process. 
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In this section the resource reports for the mdividuoi selection areas 
are presented. Because of the specific locotions of the selection areas , some 
were considered to have both vegetation end minerel resource possibilities while 
others were considered to chiefly contain only one of these resources. The 
areas analysed in terms of both vegetation and mineralization potential were 
the “Kaltag" and "Purcell Mountain" areas while the "Alatna", "Wiseman", 
and "Allakaket" areas were analysed in terms of mineralization potential alone 
and the "Tanana" and "North" and "South Fork Kuskokwim" areas were analysed 
m terms of only vegetation. 

The maps referenced m this section of the report were prepared at a scale 
of 1:250,000 and are rather large in some cases. Therefore they were presented 
to Doyon, Ltd. in a large scale and mounted on poster board. They appear in 
this report photographically reduced to eight to ten inch format. 
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A. THE KALTAG SELECTICN AREA 


This vv ithdrowci I area, located south of Kaltag (see map) along the 
Yukon River is relatively remote. There are no settlements along the 
Yukon for nearly 100 miles south of Kaltag. There are no roads to or 
within the area nor are there any airfields within it. During summer 
there is barge transportation available to either Nenana, on the Alaska 
Railroad, or to ocean-going shipping at the mouth of the Yukon. The ' 
closest airport is located at Kaltag. 

The only known mineral extraction within the area consists of two 
coal mines which were operated early in the century. Logging, if any, 
was mostly likely limited to production of cord wood for steamboats. 
Today it appears that the mineral potential is still largely unexplored 
and many fine stands uf commercial- size spruce and hardwoods are found 
within the area . 
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to a scale of 1:250,000. This was then used as an aid in vegetation 
and nifneral mapping for the designated area. 

PRECEDING PAGE BLANK NOT FILMED 
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Summary Rocommendablons 


These pages constitute a summary of the results of analysis of the 
Kaltag selection area and recommendations based on these results. The 
map drawn for this section merely shown which townships might be con- 
sidered for mineral prospecting and for possible commercial timber devel- 
opment, Detailed reports and maps are in succeeding sections. 


S>riginal page is 

OF POOR ObA j'Y 
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a. Summary of Minnral Rocommendcitions 

InCormotion presently available is not adequate for a preliminary eval- 
uation of the mineral potential of the Kaltag-Grayling withdrawal area. Thus 
it is recommended that a program of field investigations be conducted during 
the next field season. This should consist of collection and analysis of 
about 500 stream sediment, soil and rock samples from the following local- 
ities:. 

1. Approximately 200 stream sediment, soil, and rock samples from 
the southern half of T. 26 S. , R. 3 W. , Kateel River Meridian, and 
adjacent areas, to determine the extent of the molybdenum mineral- 
ization discovered at the McLeod Prospect. 

2. Approximagely 150-200 stream sediment samples from the Black- 
burn Hills to evaluate the mineral potemLal of the granitic rocks 
which underlie the area and their associated contact zones. The 
area of interest includes T. 24 S. , R. 6 W.; T. 25 S. , R. 7 W.; 
about 1/2 of T. 25 S., R. 6 W., Kateel River Meridian, and smaller 
parts of adjacent townships. 

3. A reconnaissance stream sediment sampling program is^recom- 
mended for the igneous and metamorphlc terrains of T. 26 and 27 S., 

R. 3 W.; T. 25 S., R. 2 W.; T. 20 S. , R. 1 W.; T. 21 S. , R. 2 W.; 
Kateel River Meridian, and adjacent areas. A total of about 100 
samples from these areas should be adequate. 

All of the romaining area of this withdrawal should bo eliminated from 
further consideration for selection as potential mineral lands . 
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b. Forcnt Product Recommendation 

In this onolysis we hove mopped areas of hardwood and softwood trees 
that appear sufficiently large to bo generally considered commercial typos 
when located near a market. This is not to say that these are commercial 
forests because that designation involves many economic factors not con- 
sidered here. The areas designated here as commercial forest should be 
regarded as those stands of timber that have the greatest likelihood of being 
commercial forests. 

No analysis has been made to determine timber volume charts for trees 
in this area. The nearest location of. a study of that nature is along the 
Kuskokwim near Aniak. 

As part of the Alaska Forest Inventory, aerial photographs were ob- 
tained along flight lines 30 miles apart over -wide areas of Alaska including 
the Kaltag selection area. A small area on each photograph was analyzed by 
stereoscopic viewing. Occasionally, one of these samples was field-checked. 
These data, archived in Juneau, very likely represent the only ground-based 
investigation of the quality of trees in this area. 

Before any selections are made on the basis of possible timber- 
related income, timber volumes should be established and an economic 
forester should be consulted to determine the economic feasibility of such 
a venture. 
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PROSPECTING AND COMMERCIAL TIMBER AREAS 
OF THE 

KALTAG -GRAYLING AREA, ALASKA 







^ • Provis lo n .'i I L.ind M<ip of Utp K<i lL<~K|-Crnyhm Aren, Alni^:o 

a. Introduotion 

Land use maps of Alaskan areas are of increasing importance with 
the current widespread rush into land disposition and resource exploit- 
ation. Such maps provide a spatial and quantitative inventor/ of selected 
resources and some basis for sensible planning. Land use maps may help 
in organizing activities which would be compatible with (1) a natural en- 
vironmental integrity and hence with regeneration potentials and esthetic 
qualities and (2) with the rational and long-range needs of the exploit^ 
ing agency. 

Land use maps where little land use, as such, has begun are particularly 
important. These tend to emphasize vegetation, the most visible and 
functionally important component of most ecosystems. The importance 
of vegetation includes its immediate resource values, such as timber 
and wildlife habitat, and its indicator values. Vegetation is an inte- 
grated expression of the history of the site and the nature of soils, 
drainage, permafrost, topography and small and large-scale climates. 

The land use map of the Kaitag-Grayling area is the first of a 
series of maps of Alaskan areas of particular interest to the Bureau of 
Indian Affairs, the agency funding the mapping, and the Doyon Native 
Regional Corporation, within whose jurisdiction the map-area lies. It 
is essentially a vegetation map depicting broadly defined vegetation 
types -at the relatively small scale, on tho original, of 1:250,000. 
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Although limited in vegetation detail and scale, this map provides 


more information than any previous map and is a step toward the produc- 
tion of more meaningful land use maps of Alaska. 

b. Approach 

The map wos drawn from Earth Resources Technology Satellite (ERTS) 
images. The reasons were (1) ERTS image availability, (2) the useful- 
ness of ERTS imagery for mapping broadly defined vegetation types over 
large areas in a relatively short time and (3) lack of complete aerial 
photograph coverage. 

The scenes used were numbers 1002-21321, 1038-21301, 1273-21370 
and 1273-21373. Images for mapping were made as photographic prints 
enlarged to a scale of 1:250,000. 

Two of the scenes, printed in black and white, were obtained in 
late winter, when the landscape was generally snow-covered, but when 
plants taller than the snow pack were free of snow. Images made from 
these scenes permitted determinations of vegetation structure, based 
on a gray scale continuum related to plant cover. Areas of no plant 
cover or of vegetation too low to show above the snow appeared nearly 
white. Areas of some plant cover appeared somewhat gray. Areas of 
intermediate plant cover appeared grayer, and areas of closed vegetation, 
where no snow showed, were dark gray. Briefly, nearly white was in- 
terpreted as tundra, intermediate gray as scrub or open forest, and 
dark gray as closed forest. 
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Two other scones, obtoinecl in the summer, were printed in color- 
infrered. These permitted gross florislic distinctions, based on some 
knowledge of the infrared reflectance of major species or species groups. 
Broad-leovcd trees and shrubs reflect highly in the near infrared and there- 
fore appear bright red on the imagery. Most needle-leaved species have 
low near infrared reflectance and therefore appear dark gray. Intermediate 
gray colors seem to indicate ericacecus shrubs. 

The winter and summer images were used together in making the 
vegetation and other land use distinctions expressed in the classifica- 
tion system. Interpretations were further facilitated by physiographic 
information obtained from topographic maps, as there are some relation- 
ships between vegetation and physiography. For example, wetlands 
occur in low-lying flat areas; broad- leaved forests and forests dominated 
by white spruce are the main forest types on east, sourh and west slopes; 
and upland bogs and black spruce bog woodlands occur more frequently 
than the former on north slopes. Flood plains in the vicinity of streams 
commonly are occupied by white spruce and balsam poplar vegetation 
types containing trees of commercial grade. 

Initially, most of the interpretations of the spectral units on the 
imagery were made through comparisons with aerial photographs cover- 
ing parts of the map-area. Alaska Forest Inventory photographs in black 
and white modified infrared were obtained from the U.S. Forest Service, 
and some small-scale color- infrared photography was obtained from the 
National Aeronautics and Space Administration and its summer 1974 U-2 
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oorial photography mission. In general, more information is avoilable 
on acriol photographs than is necessary for establishing or volidating 
the brood land use classes recognizable on ERTS imogery. 

The identification of vegetation containing trees of possible com— - 
mercial timber grade involved the recognition of forest, then an esti- 
mation of forest composition and stature from the spectral and physio- 
graphic information described above. A quantitative definition of com- 
mercial timber is not intended. The commercial stands depicted on the 
map are those in which the occurrence of a number of larger trees suit- 
able for lumber production is likely. White spruce, balsam poplar and 
paper birch are the potentially commercial grade species. 

The mechanics of mapping included (1) tracing streams, lakes and 
other prominent landmarks onto a transparent plastic overlay of the base 
map, a XJ. S. Geological Survey topographic map, (2) positioning the 
overlay on the ERTS image accordi ng to these landmarks, (3) tracing 
identified spectral units onto the overlay, (4) positioning the base 
map over the overlay on a light table and (5) tracing the vegetation 
and other land use boundaries on the overlay onto the base map and 
labeling them. 

A preliminary map was made in the laboratory by these methods, 
using ail available control in the form of aerial photographs and 
written and oral information. This map was used as a guide to a 
route of travel by light aircraft for field checking. Comparing the 
preliminary map with certain parts of the map-area confirmed earlier 
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intcrprcLo Lions of the ERTS iniogcry in mony coses, but showed also 
some foully interpretations. This field work led to the revised and 
more nearly accurate mop presented here. 

c. The Map 

The map depicts 11 land use classes which, in this case, are all 
vegetation types of rather broad definition. The classification system 
and symbolism is from the latest revision of A Land Use Classification 
System for use with Remote Sensor Data by James R , Anderson et al , 

U.S. Geological Survey, 1972-74. The distribution of units depicting 
vegetation containing trees of possible commercial grade is emphasized 
by crosshatching. The general composition of the vegeetation types is 
as follows: 

3 2. Scrub. Scrub is a major physiognomic vegetation type, 
equivalent in rank to forest, bog, etc., dominated by shrubs or young, 
shrub-sized individuals of tree species. Much of the scrub in the map- 
area, particularly in the southeast, is believed to be the latter, chiefly 
post-fire stands of young aspen and birch. Closer to the Yukon River, 
however, scrub stands contain willows (Salix spp.) and alders ( Alnus spp.) 
usually as dominants in flood plain and point bar early successional vege- 
tation. Shrub dominated areas in bogs are not included, but fall within 
class 6 2, and high elevation shrub tundra is covered by class 8. Scrub 
is an important vegetation type for wildlife, especially large game animals, 
because of the high proportion in it of browse food material. 
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3 2 B. Recent burn. This closignotcs an area recently burned by 
wildfire. Charred vegetation and dov/ned trees occur in the area, and 
now herbaceous and shrub growth is widespread. The area will be 
increasingly valuable as wildlife habitat in the next few years. 

4 1. Forest, broad-leaved. Forested areas are identified by a 4, 
and broad-leaved, usually deciduous forest by 4 1, Here the major 
species are paper birch ( Betula papyrifera ), aspen (Populus tremuloides ) 
and balsam poplar (Populus balsamlfera) . Paper birch is the most wide- 
spread, occurring throughout the range of the broad-leaved forest type. 
Aspen is also widespread, but occurs mostly on more or less south 
facing slopes of moderate steepness. Balsam poplar is relatively limited, 
large trees occurring as stand dominants only on old flood plains in the 
vicinity of major streams. In the m.ap-area, m.ost broad-leav<»d forest is 
characterized by trees of small to intermediate size. Some of these may 
be important as pulp timber. 

4 1 C. Broad-leaved forest, commercial. Broad- leaved forest be- 
lieved to contain large trees of timber grade are designated by a C (com- 
mercial) and by crosshatching. These forests are mostly on the old 
flood plains in the vicinity of the Yukon River, and the principal species 
is balsam poplar. Some commercial broad-leaved forest stands on upland 
sites farther from the river are characterized by paper birch and some aspen. 

4 2. Forest, needle-leaved. Needle-leaved, mostly evergreen for- 
est, dominated by white spruce (Picea glauca ) and/or black spruce (Picea 
mariana) is widely distributed m the map-area, but is considerably less 
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imporlcint areally thim brood-leaved forest. White spruce is the dominant 
species on uplond sites on most slopes. North slope nccdle-loavod for- 
ests ore more often chornctcrizcd by block spruce in closed and open stands. 
Needle-leaved forests on low-lying flat areas also are dominated more 
often by black spruce than white spruce. 

4 2 C, Needle-leaved forest, commercial. White spruce is almost 
exclusive as the commercial grade dominant in commercial needle-leaved 
forests. Such forests are limited to the older flood plains, where white 
spruce forest usually follows broad-leaved forest as a late stage in 
vegetation succession. 

4 3. Forest, mixed broad-leaved and needle-leaved. Most forest 
vegetation in the map-area is characterized by mixtures of broad-leaved 
and needle-leaved trees. This is a reflection of widespread heterogeneity 
in a number of environmental and historical factors. Mixed forest is by 
far the most important areally, but most of this is dominated by trees of 

intermediate size or, at higher elevations, by small trees. Some of this 

♦ 

forest is open in nature, with low tree density and a correspondingly 
abundant shrub component. In general, therefore, mixed forest in the 
map-area may be of pulp value in some places and of value as habitat 
for large game animals in others. 

4 3 C. Mixed forest, commercial. As mixed forest is the most 
important non-commercial forest type m the map-area, it is also the 
areally most important commercial type. Like the other two commercial 
types, It also is limited to lower elevation areas near the Yukon River. 
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Hero the most important broad-leaved species is balsam poplar, but paper 
birch IS v/idesproad. Aspen is of some importance on sites somewhat re- 
moved from the river. White spruce is the only important needle-leaved 
component. 

6 1. Wetland, forested. A 6 designates wetland, a broad class of 
vegetation and land use types generally characterized by a soil water 
table at or near the surface most of the year. A 6 1 designates wetland 
areas where the water table is just low enough to allow some tree growth. 
In the map-area, this growth is characterized by black spruce and some 
paper birch. Trees are small to intermediate in size, and their density 
is low. Hence the vegetation is mostly open forest and, where tree 
density is even lower, woodland. In the latter, which is the areally 
most important in the forested wetland class, a bog woodland, speci- 
fically a black spruce bog woodland, is involved. The bog components 
comprise shrub and dwarf-shrub layers and a thick cryptogam layer. 

Shrubs are several ericaceous species, shrub birch (Be tula qlandulosa) 
and some willows. The cryptogam layer is made up of several moss 
species, and some Sphagnum spp . and lichens. Herbs are widespread 
but of relatively low density. 

6 2. Wetland, non-forested. Some non-forested wetlands are 
similar to the preceding, but lack trees. Dwarf-shrub, herbaceous 
and cryptogam vegetation is dominant. The herbaceous component in- 
cludes much cottongrass (Enophomm spp.) and sedge (Carex spp.). 

The cryptogam component is characterized by a higher proportion of 


Sphagnum spp. than the equivalent forested wetland component. 



Tins lypo n' 5:nown 05, boQ or, collociuic!!ly , muskeg, and is further character- 
ized by the blow and possibly intonmttent accumulation of peat. This accum- 
ulation loads to cold soils and noar-surfacc permafrost development. 

Anotiicr kind of vegetation, in the non-forcsted wetland class is marsh, 
characterized by a thoroughly wet soil, with the water table above the sur- 
face, and a vegetation of graminoids and bryophytes. Sedges and several 
grass species are characteristic. In the map-area, stands designated 6 2 
located near small, slow-flowing streams, ponds and lakes in flat areas are 
more often marsh than bog. 

8. Tundra. Higher elevation areas, generally above approximately 
2,500 feet, are occupied by tundra, a broad landscape category character- 
ized by at least four major physiognomic vegetation types. These are scrub, 
dwarf-scrub, meadow and felifieid. These types were not distinguished in 
the Kaltag- Grayling map-area. 

d. Example of Application for Land Selection 

An example of a use to which a map of this kind can be put is the 
compilation of townships within which stands of commercial' timber occur. 
Here is a list of these, all on the Kateel River meridian: 

Nulato Quadrangle 

RIE: T15S, T16S, T17S 

RIW: T16S, T17S 

R2W: T17S 
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Ophir Qi^odronglo 
Hli:; T17S, T18S 
RIW: T17S, TIOS 
R2W; T17S, T18S, T19S 


Unalakleet Quadrangle 


R2W: T17S, 
R3W: T18S, 
R4W: T19S, 
R5W: T22S, 
R6W; T26S, 


T18S, T19S, T20S 

T19S, T20S, T21S, T22S, T23S, T24S 
T20S, T21S, T22S, T23S, T24S, T25S 
T23S, T24S, T25S, T26S, T27S, T28S 


T27S, T28S 
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e. Oblique Aerial Photography 

A field chock of preliminary versions of the maps presented in this folio 
was made by light aircraft August 5, 1974. At that time several oblique 35 mm 
photographs were taken for the purpose of illustration. These photographs 
were taken under varying lighting conditions through the plexiglass windows 
of the aircraft which results in some loss of quality. The location of each 
photograph is indicated on the copy of the vegetation map included here. 
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1. This photograph was taken looking downriver. Steamboat slough 
is in the foreground. The photograph looks over ah area described 
as mixed broad-leaved and needle-leaved trees of commercial size. 



2. This photograph was taken while over the Yukon River looking west 
just downriver from the previous picture. Here also the timber was 
characterized as mixed, commercial grade trees. 
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3 . This photograph was taken while over the Yukon River looking west. 
Although judged to be dominantly commercial-sized broad-leaved 
trees, some needle-leaved trees of commercial size can also be seen. 
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4 , This photograph is characteristic of the mixed forest on the west side 
of the Yukon River just opposite Alice Island. Stands of commercial 
mixed forest lie to either side of this photograph. 
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5 . This photograph shows the stand of commercial-sized needle-leaved 
trees located just east of the Yukon River at the southern side of the 
selection area . 


Brief reports on the geology of known coal resources in the area arc 
given in Mcrtic (1937) and Barnes (19G7). Descriptions and locations 
of lode and placer deposits of base and precious metals arc given in 
Cobb (1968). No data arc available regarding the possible presence 
of non-metalUc mineral resources or sand and gravel deposits. 

The only known occurrence of sulfide mineralization with the with- 
drawal area is the McLeod prospect, located on the line between T, 25 S. 
and T. 26 S., R. 3 W. in the Unalakleet 1:250,000 quadrangle map. Sam- 
ples of molybdenum sulfide minerals in vein quartz, associated with rhyo- 
lite prophyry, probably collected from this locality, were described by 
Mertie (1937). The prospect was opened in 1942 by a series of shallow 
trenches through the four feet of overburden which covers the area but 
the results of this work are not known. A U, S. Geological Survey field 
party visited the site in 1945 as part of an exploration program for radio- 
active minerals. Results of this work were negative (West, 1954). An 
analysis of heavy mineral separations from one sample each of the rhyolite 
porphyry and vein quartz indicated the presence of pyrite, pyrrhotite and 
oxides and sulfides of molybdenum. No further work is known from 
the prospect since that time. 

Few mineral prospects are known from areas adjacent to the with- 
drawal area. In about 1900 placer claims were located along the Anvik 
and (probably) Yellow Rivers which dram part of the Blackburn Hills, 
but there is no record of any production from these. A single lode 
claim was staked on the Rado River, a few miles from Kaltag, but 
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mal and vcgctotton was not wclI-dcvclopcd . Unfortunatoly , no such 
imagery is available at present, but if it is acquired prior to the term- 
1 nation of the project, it will be examined, and the report revised if 
necessary. 

The utility of the ERTS imagery to the present problem depends 
upon the accuracy with which the nature of bedrock can be deduced 
from the imagery. The minimal ground truth available for the area is 
generally adequate for the purpose of providing criteria for identifi- 
cation of general bedrock types. 

Alluvium filled valleys and flood plains are easily recognized 
on the ERTS imagery by interpretation of vegetation patterns and ident- 
ification of characteristic topographic features such as old meander 
loops, whiCh are typical of flood plain deposits. The area imdsriam 
by Cretaceous sedimentary rocks is defined by a well-developed 
trellis drainage pattern in which the longer drainages probably indi- 
cate the strike of the structural gram. The presence of igneous rocks 
is indicated by two means. First, interruptions in the trellis drainage 
pattern, by local radial drainages around topographic domes (in par- 
ticular), are taken as implying the possible presence of igneous in- 
trusive bodies. Second, the boundaries of the granitic plution in the 
Blackburn Hills, which was noted above, are recognizable by inter- 
pretation of tonal differences between bands of the ERTS imagery, be- 
cause the higher hills, in which the granite occurs, arc not covered by 
vegetation. Finally, areas of probable mixed igneous and motamorphic 
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rocks m the cos tern and sou llioa stern ports of liio withdrawal were identi- 
fied 06 topoyrophic extensions of the Kaiyuh Mountoins to the northeast. 

Based on the above criteria and known geologic information regard- 
ing the area, the withdrawal can be mapped into six categories for the 
purpose of classification into prospecting areas. These are (see map): 

1. Alluvium covered areas along the Yukon River and some of 
its tributaries, where bedrock is not visible at the surface. 

2. Areas in which the surface rocks consist primarily of sedi- 
mentary rocks of Cretaceous age. 

3. A terraine of probably mixed igneous and sedimentary rocks in 
the northern part of the withdrawal area. 

4. The area of assumed mixed igneous and metamorphic rocks of 
the Kaiyuh Mountains. 

5 . The outcrop of granitic rocks in the southwestern part of the 
withdrawal area, which includes the stock noted above, and num- 
erous adjacent igneous bodies which are assumed to be dikes 
radiating from the stock. 

6. A part of the Kaiyuh Mountains in the southeastern part of the 
withdrawal, consisting of a topographic dome, with the McLeod 
prospect near its summit. 

b. DLscassion and recommendations 

As noted in the introduction, there is not sufficient information 
available in the form of geologic maps and geochemical sampling, to 
prepare a preliminary evaluation of the potential of this withdrav/al 
for the occurrence of base or precious metal deposits. As a result. 
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Ulcrc IS no bdsis for recommending selection of specific townships at 
this time. Instead, it is considered advisable that, prior to selection, 
an attempt be mode to acquire additional information upon which a 
choice can be based. The present study has been focused on elimi- 
nating areas in which such investigations can reasonably be expected 
to yield negative results (particularly in view of the time limitations 
on the selection process), and to establish a schedule of priorities for 
additional field work in those areas where the surface rocks indicate 
the possibility of discovering metallic mineral deposits. Some recom- 
mendations as to the nature of this field work are discussed below. It 
should be emphasized that the suggested work will not define or indicate 
the presence of commercial orebodies. Instead, it will serve only to de- 
lineate areas which merit additional study. It is assumed that such 
work would be done by an interested mining organization under some 
agreement with Doyon. 

The approach adopted here has been to identify areas in which the 
surface rocks are dominantly igneous or metamorphic, because these 
are most likely to contain deposits of metallic minerals. The character 
of these areas, in terms of topography and extent of outcrop, was de- 
terminod from study of available maps, ERTS imagery, and observations 
during a light aircraft flight over the entire withdrawal area. A review 
of the literature provided data on previous mining or prospecting act- 
ivity m the area. The results suggest the following actions: 

1. Areas covered by flood plain or other alluvial deposits 
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should bo climiiUitod from furlhcr considcraLion because no infor- 


mation IS presently available regarding the nature of bedrock un- 
derlying these deposits, and none is likely to be developed prior 
to the selection deadline. 

2. That port of the withdrawal where the surface rocks are Cre- 
taceous sedirrcntory rocks is considered to have low potential 
for the occurrence of metallic mineral deposits, except possibly 
in the area around Blackburn Hills where it is in contact with 
granitic intrusive rocks. As noted, coal deposits are present 

in the sedimentary rock section, but information presently avail- 
able indicates that the potential for commercial production of 
coal is low. Further, additional work, including detailed geo- 
logic mapping would be required to thoroughly evaluate the coal 
resource, and it would not be possible to accomplish this in the 
time available. 

3. The geology of the northern part of the withdrawal (those 
townships which lie in the Norton Bay and Nulato quadrangles) 
has been mapped and the results indicate a low potential for 
the occurrence of ore deposits. The area should thus be elim- 
inated from consideration. 

4. The Blackburn Hills in the southwestern part of the withdrawal 
merit further work. As noted above, the area is dominated by 
granitic rocks, including a stock and possibly dikes radiating 
away from it. Both these rocks, and the zones where they are in 
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conuict wiLli Lhc odjoccnt scdiiiK’nlnry rocks, arc potential hosts 
for mincrahication. The topography of Lhc- area and the absence 
of vegetation indicate that a modest stream sediment sampling 
program would piovido adequate information for a preliminary 
appraisal of the mineral potential of the area. It is recommended 
that such a program be instituted during the next field season. 

A total of about 150 to 200 samples would be required. 

5. That part of the withdrawal which is underlain by the rocks of 
the Kaiyuh Mountains has been subdivided into two areas on the 
map. One of these, as noted above, is the topographic dome which 
includes the McLeod prospect near its summit. The occurrence 

of molybdenum minerals in quartz veins, end m association with 
rhyolite prophyry as the host rock is suggestive of the possible 
presence of a deposite of low-grade copper and/or molybdenum 
ores. As a result, it is recommended that a program of stream 
sediment, soil and rock sampling be conducted in the area during 
the coming field season. It Is important to define the approximate 
geometry of the rhyolite porphyry mass, and to detennine whether 
or not it IS mineralized other than at the site of the McLeod pros- 
pect. Such a program would require about 200 soil and stream 
sediment samples to be collected and analyzed, plus examination 
of outcrops and analysis of rock samples collected from these, 

6. The remaining area underlain by the rocks of the Kaiyuh 

Mountains also merits further study. In this cose, about 100 

strcom sediment samples should bo adequate for a preliminary 

evaluation. ORIGINAL PAGE fo 

• c. OF POOR QUALITY 



c. References CiLod 


Bornos, F.F., 1967, Coarresourcos of Alaska: U. S. Geological 
Survey Bull. 12^2-13, p. 131-B36. 

Cass, J.T., 1959a, Roconnaissonce Geologic Map of the Norton Bay 
Quadrangle, Alaska: U.S. Geological Survey Misc. Geol. Inv. 
Map 1-286. 

Cass, J.T. , 1959b, Reconnaissance Geologic Map of the Norton Bay 
Quadrangle, Alaska; U.S. Geological Survey Misc, Geol. Inv. 
Map 1-288, 

Cass, J.T. , 1959c, Reconnaissance Geologic^ Map of the Norton Bay 
Quadrangle, Alaska: U.S. Geological Survey Misc. Geol. Inv. 
Map 1-291. 

Cobb, E.H. . 1968, Metallic mineral resources of nine Alaskan 
quadrangles: U.S. Geological Survey Open-file report. 

Mertie, J.B., Jr., 1937, The Kaiyu^ Hills, Alaska: U.S. Geological 
Survey Bulletin 868-D, p, 145-178. 

West, W.S., 1954, Reconnaissance for radioactive deposits in the 
lower Yukon-Kuskokwim region, Alaska: U.S. Geological Survey 
Circular 328. 


39 



OEIGINAL PAGE Ej 
OF POOR quality 


PROSPECTING AREAS 
OF THE 

KALTAG -GRAYLING AREA. ALASKA 



40 




B. THL PURCLLI, tViOUM’AIKS SBIJ'-CTION ARL'A 

This withdrt'u^^o I oroo, locoLed north of Galena (see map) between the 
Koyukuk and Kobuk Rivers, contains 66 townships. It is quite remote. 
There are no roads to or within the area nor are there any airfields within 
it. Barge traffic on the Koyukuk is more restricted than on the Yukon but 
would make available transportation to either Nenana or the mouth of the 
Yukon. 

Little or no commercial mineral extraction is known to have taken 
place within the area although there appears to be reason for extensive 
prospecting. Similarly, but probably less significant, several areas of 
moderate-sized spruce forest can be found within this selection area. 
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1 . S mtmuuv Hf’conMii o nda tion.s 

Those poejos constitute 3 sumns ly of the results of onolysis of 
the Purcell Mountains selection area and recommendations based on 
those results. The map drawn for this section merely shows which 
townships might be considered for mineral prospecting and for possible 
commercial timber development. Detailed reports and maps are m suc- 
ceeding sections. 
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a. Summary of Rccommonda tions for Forest Product Potential 

In this analyhis wo have mapped areas of hardwood and softwood trees 

that appear sufficiently larye to bo generally considered commorciol typos 
when located near a market. This is not to say that these are commercial 
forests because that designation involves many economic factors not con- 
sidered here. The areas designated here as commercial forests should be 
regarded as those stands of timber that have the greatest likelihood of 
being commercial forests. 

No analysis has been made to determine timber volume charts for the 
trees in this area . 

As part of the Alaska Forest inventory, aerial photographs were ob- 
tained along flight lines 30 miles apart over wide areas of Alaska including 
ihe Purcell Mountains withdrawal area. A small area on each photograph 
was analyzed by stereoscopic viewing. Occasionally, one of these sam- 
ples was field-checked. These data, archived in Juneau, very likely 
represent the only ground-based investigation of the quality of trees in 
this area . 

Before any selections are made on the basis of possible timber- 
related income, timber volumes should be established and an economic 
forester should be consulted to determine the economic feasibility of 
such a venture. 
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It would be ’Oith ermr; idenng conducting <m nirborno scintillomcLcr survey 
of the urea, followed by examination of onoinoious areas on the ground. 
This could be an expensive operation, and it is recommended that Doy.on 
seel: dpp'ro;:ima to cost estimates for such a survey from private organiza- 
tions and decide whether the cost is within the means of the company. If 
a decision is made to proceed with a program of this type, specific rec- 
ommendations can be made at a later time. 
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ci . JaLroducLion 

Land use piups of Alaskan areas arc of incrcosing importance with the 
current widespread rush into land disposition and resource exploitation. 

Such mops provide a spatial and possibly a quantitative inventory of selected 
resources and some basis for sensible planning. Land use maps may help in 
organizing activities compatible with (1) a natural environmental integrity 
and hence with regeneration potentials and esthetic qualities and (2) the 
rational and long-range needs of the exploiter. 

Land use maps for locations where little land use by man has begun are 
particularly important. These tend to emphasize vegetation, the most visible 
and functionally important component of most ecosystems. Vegetation may 
provide material resources, principally food and timber; wildlife habitat; and 
cultural and recreational values. Vegetation is also important'as an Indicator: 
it is an integrated expression of the history of the site and the nature of soils, 
drainage, permafrost, topography and small and large-scale climates. It may 
also indicate the nature and severity of pollution and other human disturbances. 

The land-use map of the Purcell Mountains area is part of a series of maps 
of Alaskan areas of particular interest to the Bureau of Indian Affairs, the 
agency funding the mapping, and the Doyon Native Regional Corporation, 
within whose jurisdiction the map-area lies. They arc essentially vegetation 
maps depicting broadly defined vegetation types at the relatively small scale 
on the originals of 1:250,000. Although limited in vegetation and other detail. 
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'thosc’-nuips 'provide more informntion then eny previous mops of the areas 
' I • \ "<K 

and are a step Lovvaid the production of mote meaningful land use maps in 
Alaska . 

b. Methods 

The maps were drawn from Earth Resources Technology Satellite (ERTS) 
images. The reasons for this were (1) ERTS image availability, (2) the use- 
fulness of ERTS imagery for mapping broadly defined vegetation types over 
large areas in a relatively short time and (3) lack of complete aerial photo- 
graph coverage. The land use classification adopted for this map series is 
the latest revision of a system being developed by the U. S. Geological 
Survey under the direction of James R. Anderson. Map units are identified 
at level II in this system in most cases. 

The ERTS scenes used w(=re numbers 1037-21240, 1057-21351, 1236- 
21303, 1273-21364 and 1345-21353 for the Purcell Mountains area. Images 
for mapping were photographic prints enlarged to a scale of 1:250,000. 

Some of the scenes, printed in black and white, were obtained by the 
satellite in the late winter, when the landscape was generally snow-covered, 
but when plants taller than the snow pack were free of snow. In the forest 
zone of interior Alaska snow accumulation by late winter usually is 
around three feet. These scones permitted determinations of vegetation 
structure, based on a gray scale continuum presumably related to plant cover. 
Areas of no plant cover or of vegetation too low to show above the snow ap- 
peared ncorly white. Areas of some plant cover above the snow appeared 
somewhat gray. Areas of inLctmcdiato plant cover appeared grayer, and 



oicas of clo&ed vegetation, whore no snow showed, were dark gray. Nearly 
v.lnto 'vas uiLctprclod as tundra or hcrl)accous rangeland, internicdiato gray 
as shiub rangeland or open forest, and dark gray or black as closed forest, 
the latter in some cases containing large trees of a potentially commercial 
grade . 

Other scenes, obtained m the summer, were printed in simulated color- 
infrared. These permitted several floristic distinctions, based on some 
knowledge of the infrared reflectance of high-cover species or species groups. 
For example, broad-leaved trees and shrubs reflect highly in the near-infrared 
and therefore appear bright red on this kind of imagery. Most needle-leaved 
species have low near-infrared reflectance and therefore appear dark gray. 
Intermediate gray colors seem to indicate ericaceous shrubs or open stands 
of needle-leaved species. 

The winter and summer images were used together in making the vegeta- 
tion and other land use distinctions expressed in the classification system. 
Interpretations were facilitated by physiographic information obtained from 
topographic maps, as there are relationships between vegetation and physiog- 
raphy. For example, wetlands occur in low-lying fiat areas; broad-leaved 
forests and forest dominated by white spruce (Picea glauca) are the main 
forest typos on east, south and west slopes, and upland bogs and black 
spruce (P. mariana) bog woodlands occur more frequently than the former 
on north slopes. All bogs except upland bogs with a major black spruce 
component are designated v^7otIands for present purposes. Flood plains in 
the vicinity of streams commonly ore occupied by white spruce and balsam 
poplar (PoDuhis balsoimf'^ro ) vegetation types containing trees of commercial 
grade. 
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Initxully, most of tlie interpretations of spectral units on the imagery were 
made through comparisons with aerial photographs covering parts of the map 
areas. Alaska Forest Inventory photographs in black and white modified infra- 
red were obtained from the U. S. Forest Service, and some small-scale color- 
infrared photography was obtained from the National Aeronautics and Space' 
Administration and its summer 1974 U-2 aerial photography mission. In 
general, more information is available on aerial photographs than is necessary 
for establishing or validating the broad land use classes distinguished at 
levels I and II of the classification system. 

The identification of vegetation containing trees of possible commercial 
timber grade required the recognition of forest vegetation, then estimations 
of composition and stature using the kinds of spectral and physiographic in- 
formation described above. A quantitative definition of commercial timber is 
not intended. The commercial stands depicted on the maps are those in which 
the occurrence of a number of larger trees suitable for lumber^ PJpduction is 
likely. White spruce, balsam poplar and paper birch (Betula papyrifera ) are 
the potentially commercial grade species. 

The mechanics of mapping involved (1) tracing streams, lakes and other 
prominent landmarks onto a transparent plastic overlay of the base map, a 
U. S. Geological Survey topographic map, (2) positioning the overlay on an 
ERTS image according to these landmarks, (3) tracing spectral units identified 
to vegetation or land use classes onto the overlay, (4) positioning the base 

r 

map over the overlay on a light table and (5) tracing the unit boundaries on 
the overlay onto the base map and labeling them. 

A preliminary map for the Kaltag and Tanana areas was made in the laboratory 



by Lho.sc mclhods , iisinr; .ill ijvaildljlo control m Llu' form of ncriol phoLoyrophs 
out! wriUi'n end ouil uifonn.iLum. Thoce nu'ps woic uccd ni) n gujdc to o route 
of trnvol by light nircnift for field cneclung . Comiianng the prelinunciry mops 
witii certain ports of the mapped area confirmed the interpretations of the CRTS 
imagery in many cases, but showed also some faulty interpretations. This 
field wor): led to revised procedures and the more nearly accurat'e map 
presented here. 

The Purcell Mountains area map was not field checked, but it is considered 
to be acceptably accurate because (1) high quality U-2 photography of a broad 
swath across the area was available for control and (2) it is the third map made 
in this series and therefore represents the cumulative experience of the pre- 
ceding two mapping endeavors. 

c. The Map 

The map depicts 14 land use classes, most of winch are vegetation 
types of rather broad definition. The distribution of vegetation containing 
trees of possible commercial grade is indicated with a "c" in the label and 
is further emphasized by crosshatching. The general composition of the 
vegetation types is as follows: 

3 1. Rangeland, herbaceous. This class designates areas where the 
vegetation is dominated by graminoids, forbs and/or cryptogams. Low- 
growing shrubs may bo present. Unlike unforested wetlands (6 2), which 
are somewhat similor physiognomically, these areas are well-drained. 

Hence they are different floristicaily , and they lack peat accumulation. 

Major snocios are blue joint gross (Calamaerostis c an octcnsis) , fuoweod 
(Ppi Iclnum ancustifolium ) . the fescue grass ( Fostuca alto ica . squirrcltail 
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gross (1 iordeu m nibotum ) , ond Lhe wormwood Artemis lo frigido . Sevcrol 


species of CJodi>njg probnbly occur os donunonts m lichen rongelonds in 


the Purcell Mount. uns area. 

This vegetation is an early post-fire successionol sdage in some cases-. 
Here, the immediate evidence of fire, charred plant material, is obscured by 
live plant cover. In other coses, particularly in lichen dominated stands, 
the vegetation is much older. 

3 1b. Same, following recent burn. Whereas the vegetation of class 3 1 
may or may not be an early post-fire successional stage, the vegetation des- 
ignated by 3 1 b is all of this kind, as is evidenced by an abundance of 
charred material. This material lends a blackness to the landscape which 
is readily seen on summer ERTS imagery. Since the live plants colonizing 
the burn area are not yet sufficiently abundant to obscure this material, it 
is concluded that the burn was recent, probably having occurred not more 
than two years prior to the obtaining of the imagery. Hence the burns de- 
picted on these maps would have occurred in 1971, 1972 or 1973. 

3 2. Rangeland, shrub-brushland (Scrub) , (Fig. 1). Shrub rangeland is 
dominated by shuibs or young, shrub-sized individuals of tree species. Much 
of this vegetation in the map-areas is believed to be dominated by the latter, 
chiefly young aspen (Populus tremuloides ) and paper birch in post-fire sue- 
cessional stands. Closer to the larger streams, however, shrub rangeland 
comprises willows (Salix spp. ) and alders (Alnus spp .) . usually as dominants 
in flood plain ond point bar early successional vegetation. Shrub dominated 
areas in bogs aio included in non-forested wetlands, ond high elevation shrub 
tundra is covered by class 8. Shrub rangeland is important for wildlife, es- 
pecially large game animals, because of the high proportion in it of browse 
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3 2 b Some, following icccnt bum. This class designates areas of 
early post-firc succossional vegetation doimnated by shrubs, chiefly willows 
or, quite frequontl/, bioad-lcavcd or necdle-lcoveci tree seedlings. Charred 
vegetation and downed trees are abundant. These areas should be increasingly 
valuable as wildlife habitat over the next few years, and most would eventu- 
ally succeed bock to forest vegetation. 

4 1. Forest, broad-leaved. Forested areas are identified by a 4, and 
broad-leaved forests by a 4 1. Here the major species are paper birch, 
aspen and balsam poplar. Birch is the most widespread, occurring throughout 
the range of broad-leaved forests. Aspen is also widespread, but occurs 
mostly on south and near south slopes of moderate steepness. Balsam 
poplar is relatively limited in distribution, large trees occurring as stand 
dominants only on old flood plains in the vicinity of major streams = In 

the Purcell Mountain map-area most broad-leaved forests comprise trees 
of small to intermediate size. Some of these forests may be important 
as potential sources of pulp timber. 

4 1c. Broad-leaved forest, commercial. Broad- leaved forest believed 
to contain large trees of timber grade are designated by a "c" and by cross- 


hatching. These forests are mostly on thfeold flood plains of the Koyukuk River 
and the principal species is balsam popla^^>^Some commercial broad-leaved 
forest stands on upland sites farther from the'' river arc dommated by paper 
birch and some aspen. 

\ 

4 2. Forest, neodic-lcavod . Needle-leaved, mostly evergreen forest 


dominated b\ white spa'cc and/oi black spaico is \wddy distributed in the 


map area, but is considoiobly less important areally than broad-leaved 

b 3 
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forest. Wliite spruce is the dommunt ncedle-Ieuved species on upland sites 
of most .slopes. North slope needle-leaved forests arc more often character- 
ized by black spruce in closed and open stands. Needle-leaved forests on 
low-lyincj fiat areas away from major streams also are dominated more often 
by black spruce than white spruce, but here these forests are designated 
forested wetland. 

4 2 c. Needle-leaved forest, commercial. White spruce is almost 
exclusive as the dominant in commercial needle-leaved forests. Such 
forests are limited to the older and larger flood plains, where white spruce 
forest usually follows broad-leaved forest as a late stage in vegetation 
succession. 

White spruce of commercial size dominates in narrow gallery forests 
along the many smaller streams. These forests, although occurring widely, 
are too small areally to show on the maps. The few large trees in them and 
their scattered distribution and relative inaccessibility probably would 
preclude commercial exploitation. 

4 3. Forested, mixed broad-leaved and needle-leaved. Most forest 
vegetation in the map-area is characterized by mixtures of broad-leaved 
and needle-leaved trees in various proportions. This is a reflection of 
widespread heterogeneity in a number of environmental and historical factors. 
Mixed forests generally are dominated by trees of intermediate size or, at 
higher elevations, by small trees. They may be valuable sources of pulp 
timber in some places. Some of this forest is open in nature, with low 
tree densities and correspondingly high shrub densities. Therefore it is 


also important as wildlife habitat. 



4 3 c. Mixed forest, commerciol. As mired forest is the most frequent 
non-c oi'inuTc i, 1 foro'-l tyuo in the [.i<i[)-nre.'<; , il is olso the eicnlly most in- 
port.-nt COM'! i-'i c in 1 foicst typo. I d'c the other two commcrcinl types, it 
nlso IS limited to lower olovotion orcas near the Koyukuk River. Here the 
most important broad-lcavod component is balsam poplar, but paper birch is 
widespread. Aspen is of some importance os a large tree on sites somewhat 
removed from the river. White spruce is the only important needle-leaved 
species, and in most cases this component considerably exceeds the others 
in frequency and volume (Fig. 2). 

6 1, Wetland, forested. A "6" designates wetland, a broad class of 
vegetation and land use types generally having a soil water table at or near 
the surface most of the growing season. Wetlands in the map-areas gener- 
ally are underlain by permafrost. A "6 1" designates wetland areas where 
the water table is just low enough and the permafrost just deep enough to 
allow some tice growth. This growth comprises black spruce and some 
paper birch. Trees are small to intermediate in size, and their density is 
low. Hence the vegetation is mostly open forest and, w'here tree density 
IS low, woodland. Black spruce bog woodland, colloquially called muskeg, 
IS the areally most important vegetation in this class. The bog components 
are shrub and dwarf-shrub layers and a thick cryptogam layer. Shiubs are 
several oricaceous soccies, shrub birch ( Botula glandulosa ) and some wil- 
lows. The cryptogam layer is made up of several moss species, often with 

Sehaonum as Lnc stratal dominant, and of lichens. Herbs are widespread 

\ 

liut of icloLively lo\.' dcnsits . 

6 2. Wetland; non-forestod. Some non-forestod vv’oLlands aic similar 
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to forontod wotlond?) except for the lee); of trees. Dworf-shiub, herbnccous 


<md c I y ptoOf'ti veq'’’t<Uion is domui.'nl. The n>ost importent dwnrf-shrubs arc 
dwarf birch (He* tid e non e) . linyonberr/ ( Vacciniu in viti.s-idoc a) , blueberry 
( V, uhainri.s-uir i) , labrador tea ( T cdum derumbon s) , crowborry (Empetrum ruc.rrum ) , 
and several willows. The herbaceous component usually includes much cot- 
tongrass ( Enophorum spp.) or sedge ( Carex spp.). The cryptogam component 
features a higher proportion of Sphagnum spp. than the equivalent forested 
wetland component. 

Non-forested wetlands with this general vegetation composition are 
bogs, where peat accumulation is significant and permafrost is near the 
surface. Bogs are important sources of wild berries. 

A second kind of vegetation in this class is marsh, with a water table 
at or above the surface and a thoroughly wet soil. Grammoids and bryo- 
phytes are dominants, sedges and several grass species being character- 
istic. In the map-areas, units labeled 6 2 located near small, slow-flowing 
streams and near ponds and lakes in flat areas are more often marsh than 
bog. Marsh areas are very important as waterfowl habitat. 

7 2. Barrenland, mudflat. Barrenlands are areas which, fora variety 
of reasons, bear very little or no vegetation. Common types in the map-areas 
are river bars and active flood plains, but these are too small individually to 
show on the maps . 

8. Tundra. Higher elevation areas , generally above approximately 
1,500 ft in the Purcell Mountains area, are occupied by tundra. This is a 
bioad landscape category characteuzed by at least four major physiognomic 
vegetation typos; scrub, dwaif-scrub, meadow and foUfield. These types 
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LAND USE MAP OF THE PURCELL MOUNTAIN AREA, ALASKA 


EMPHASIZING COMMERCIAL TIMBER 


Th« rofnpflict (tv^ion^l Ociiclancy 

Wiihdr«w*li •( ahown on iho March i474 
Alaaka Urvl Staiua Map. U.S. SurMa of 
Land Managwant. 


Tha baa* map compriaaa parta of tha Hughoa. 
Kaw*l liiv»r. Malocitna and Shungnak ggad* 
ranglaa m ih* U,S. C*oIogical Swrv*)' ItZ&O.OOO 
topographic map aarlaa. Th* claaa*a ar* baaad 
on th* land ua* claaaificailen airatam of th* 
U.8.C.S.. 1972*74. 


Mapping waa don* from C*rth h*aowrcaa 
Tochnologir Saialllt* taiag** by f. K. And*r*on, 
Inailtut* of Arcuc Biology. Vnlv*r*iiy of AUaka, 
rairbanka. October 1974. 


•a* l*Mt for furlhar datcriptloA 


Rangaland, harbacaoua. Craninolda. forba and cryptogam* 


lam*, probably with tr**a of eoflin*rci*l grad* 


roraai. mixad bre*d^a*v*d and n**dl*>la*v*d 


Sam*, following rarani bum. Charrad vogataiion gvidanl 


lama, probably with lr**a of eommarelai grad* 


Panvaland, *hrub>bruaM*nd (Ictub). Wllloi* artd aider ihickaia; 
young u*a lund* 


roraat. n**dl**l*avad, Whit* aprue* and black apnic* 
lama, probebly with imaa of eommarelai grad* 


lam*, follmaing i*c*nl bum. Charred v*g*l*lion •vldcnl 


Wetland. no^*4oraai*d. log (muakag) and marih 


rwraii. broad-taavad. Taper birch, aapan an^er balaam poplar 


Turrdra. Shrub, dwarf-ahrub. hartuoaoua and fallflald lundraa 
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I-tiblu ). ’I’ownsliiF')' '.vilh Lin'bor of po'^nililo c-oiarncroio 1 giodo in Lho 
i'uicoll Mountains map-area and vicinity. Rc£eiencc is to the Katccl River 


mcridion and base line. 


LUGiJCS QUADRAi\'GLi: MELOZITNA QUADRANGLE 


Township North 

Range East 


Township North 

Range East 

7 

14 


6 

14 


15 



15 


16 



16 


17 



17 

8 

16 


7 

14 


17 



15 

9 

16 



16* 





17* 

KATEEL RIVER QUADRANGLE 







SHUNGNAK QUADRANGLE 

Township North 

Range East 




6 

10 


Township North 

Range East 


11 


7 

12* 


13 



13* 

7 

12 





13 





f J t 

* 







^Townships so marked are duplicates on different quadrangles. 
16 townships are listed here. 




The following were consulted in preparing the F^urcell Mountains area 
land use map and accompanying text. They would bo useful sources of 
further information on the vegetation and related resources of this area 
and the mapping activities. 

Anderson, D, M., W. K. Crowder, R. K. Haugen, T. L. Marlar, 
n. L. McKim and A. Petrone. 1973. An CRTS view of Alaska: 
Regional analysis of earth and water resources based on satellite 
imagery. Technical Report 241, U. S. Army Cold Regions Research 
and Engineering Laboratory, Hanover, 50 p + maps. 

Anderson, J. H. 1973. Identification, definition and mapping of ter- 
restrial ecosystems in interior Alaska . No. E74-10137, National 
Technical Information Service, Springfield. 16 p. 

Hanson, H. C. 1951. Characteristics of some grassland, marsh and 
oh other plant communities in western Alaska . Ecological Monographs 
21: 317-378. 

Hutchison, O. K. 1967 . Alaska ‘s forest resource. Resource Bulletin 
PNW 19, U. S. Forest Service, Juneau. 74 p. 

Kiichler, A. W. 1967. Vegetation mapping. Ronald Press, New York. 

472 p. 

Viereck, L. A, 1973. Wildfire in the taiga of Alaska. Quaternary 
Research 3; 465-495. 

Viereck, L, A. and E. L. Little, Jr. 1972. Alaska trees and shrubs. 
Agriculture Handbook No. 410, U. S. Forest Service. 265 p. 


GO 


ORIGINAL PAGE Ib 
OS POOR QUALITY 



ORIGINAL PAGE IS 
OF POOR QUALITY 

^ • i.vM !u .i I ■■ »r. M.iprui K i nf r,i\ < irnjjli- Arc^.■^ ft-r Miiiouil Piospoc-LinC) 

0. Iiuru'JucLion 

i’ho vv ilh(iiuv\ (■) 1 areo consicicrccl in this report includes G6 townships in 
parts of the Melozitno, Shungnak, Hughes and Kateel River 1;250,000 quad- 
rangles. T’.vo highland areas, the Purcell Mountains and Zane Hills, dominate 
the area and are important in terms of potential mineral deposits within the 
withdrawal. 

The regional geology of the northern part of the Yukon-Koyukuk province, 
Within which this withdrawal lies, has been summarized by Patton (1973). 

The entire withdrawal (except for a few townships along the southern edge, 
and in the southeast corner) has been mapped on a scale of 1:250,000 
(Patton, et al, 1968 Patton and Miller, 1966) and the igneous rocks of the 
Purcell Mountains and Zane Hills have been studied by Miller (1970, 1972). 
Finally, analytical data from stream and rock samples collected from the 
area have been presented and evaluated by Miller (1969) and Miller and 
Ferrians (1968) who also make recommendations regarding the location of 
favorable prospecting areas within the withdrawal. According to U. S- 
Geologicai Survey Open-file Report t 1546, "Overall, the block is considered 
to have a very high potential for both base and precious metals. The exist- 
ing geologic end geochemical information is considered adequate for prelimi- 
nary imnotal resource potential evaluations (p. 51)," 

In order to make certain all information developed since the publication 
of the above tcfeionces is included in this study, a survey of the literature 
and 0 study of 1 Ri S imcgeri of the withdrawal area liavo been made. Little 

t I i 

additional daUi has been acquiiod in this manner. 
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Tho fVii which con bo dono from tTv* nvaiKiblo doLn ‘^diould bo 

^'UificionL fot Lli-' niK'ds of Ooyon Company al this, time, w iLh rcspocL to Lho 
po'>Mb!p occurroncc; of baso and prnc lous moLal deposits in the aiea. How- 
ever, us discussed IjoKjvv, the Zone Hills end Purcell Mountains <irc consid- 
ered to have a high potential for uranium deposits, both as primary deposits 
in the igneous rocks of the highlands, and as sedimentary deposits in the 
surrounding basins. Unfortunately, with the exception of two areas in the 
southern Zane Kills, there is little information available regarding possible 
uranium occurrences in the withdrawal area. 

One aspect of resource potential which may be a factor in this withdrawal 
is that of geothermal energy. Four hot spring areas are located within the 
'withdrawal. One of these, a low temperature, low flow spring, is located 
jU3t east of Purcell Mountain and is not associated with any other known po- 
tential resource. The others, however, may be a factor in choosing areas for 
selection, and are noted in the recommendations. 

It is emphasized that this evaluation reflects only the information cur- 
rently in the published literatuie. Thus, environments for the occurrence 
of base or precious metal deposits other than those shown in this report may 
exist. However, a more extensive sampling program in the area would al- 
most certainly not rule out any of the prospecting areas outlined in this re- 
poit, and would piobc.bly not add significantly to the number of townships 
recommended for withdrawal. The most favorable prospecting areas are prob- 
ably shown by the available data, and it may bo moio advantageous to con- 
sider the use’ of llie.^o as borqaininq levei'^ for access to other areas through 
joint aiiieemonts with C'ompames interested in pro'^pccting in the withdiawal 

aieo, raLh'u tlian to initi.’t{> futtl'er fieP! uoik at llii'^ time. 

u ^ 



b. Gc-nerol Goolog/ 


Tho goolfiqy of the withduivvol nrod is described in the popers referenced 
tibove, and is summariiicd in Miller and Ferrians (1968) from which the follow- 
ing discussion is largely drawn. 

The oldest rocks in tho area ore a Late Jurassic-Early Cretaceous se- 
quence of andesitic volcanics, with associated pyroclastic and volcani- 
clastic rocks and some fossiliferous limestones. These are overlain by in- 
terbedded volcanic graywackes and mudstones (both of which are comprised 
of fragments derived from the underlying volcanic rocks) and quartz conglom- 
erates of late Early Cretaceous age. 

Two episodes of intrusion of granodiorite, quartz monzonite and syenite 
into the volcanic and sedimentary section occurred in Late Cretaceous time. 
Between these in time, on episode of extiusluii of quartz latite, latite and 
rhyoline took place in the Purcell Mountain area. The Zane Hills Pluton, 
which cores the Zane Hills, and the Wheeler Creek Pluton, which forms most 
of the core of the Purcell Mountains, were emplaced during the second intru- 
sive episode. All of these intrusives are part of a belt of generally alkaline 
plutons, the Hogatza plutonic belt, which were emplaced in Late Cretaceous time 
along a line which extends from the Seward Peninsula eastward for about 200 
miles to the Koyukuk River. 

Contacts between the intrusives and the country rocks are generally 
sharp, discoidont and steeply dipping, except in the northern part of the 
Zane Hills Pluton and possibly in tho southern and eastern parts of the 
Wlioeler Creek pluton, whore tho contacts dip gently. These areas of gentle 
dip are probably near the roofs of tho intrusives. 
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fivoliKition of Llio goochoimcol doUi indicntc'v that Iho bcisc and precious 


nictcil nunoru lu'd tmn in Lho moo occurs nom oi oIoikj Lhe contact /!onGS be- 
tween the ccjuntiy roe), and Lhe igneous rocks emplocod during the second 
intrusive event i.e., the Zone Hills and Wheeler Creek Plutons. 

Lowland areas close to the Purcell Mountain, Zane Hills and other 
upland areas within the withdrawal are underlain by glacial drift of undeter- 
mined thickness. The source of this drift was either in the Brooks Range to 
the north, or locally, small glaciers originating at higher elevations in the 
Purcell Mountains and Zane Hills. The lowlands in the southern part of the 
withdrawal, along the Koyukuk River, are underlain by fine-grained sediments 
deposited by both water and wind. 

d. Prospecting Areas for Base and Precious Metals 

As noted above, the roof zone of the Zane Hills Pluton appears to be ex- 
posed at the north end of Zane Hills . Stream sediment and rock samples, as 
well as examination of rocks in the field indicate that this is an extremely 
favorable area for prospecting (Miller and Fernans, 1968, p. 6-8). Copper 
and molybdenum minerals ^vore found m quartz veins cutting both metamor- 
phosed and unmetamorphosed andesite, and in altered granodiorito at sev- 
eral locations. In addition, stream sediments containing anomalous values 
of copper were collected over a large aiea of the northern Zane Pliils. The 
area within which these samples wore taken is shown on the map (Area 1). 

Two other location.^ m the Zane Hills were cited by Miller and Fernans 
(19GS) os good prospecting moas foi base and piccious metals. The fust of 
these is along the soutlicastcrn bolder of the pluton near the headwaters of 
Clear and Bom Creeks (Atoa 2) and includes the Tlogatza placer gold operations. 

origin^!' page » 
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Snmplo dotn indicoto pos.^'iblo gold in inoralizotion along the contact zone be- 
tween t!u' pluton and the countiy rock. In addition, anomalous values of silver, 
i)i.smuth, copper and mol/bdonum have boon found in veins cutting the pluton, 
the andesitic country rocks and a quartz monzonitc body which forms a bor- 
der phase of the pluton. Finally, the quartz monzonite also shows anom- 
alous radioactivity , with about 5 to 6 times the normal uranium content for 
rocks of this type. There is, however, no known area locally in which the 
radioactive materials are concentrated in commercial quantities. 

The second additional prospecting area in the Zane Hills (Area 3) is 
associated with another quartz monzonite body along the southern border of 
the Zane Hills Pluton. The occurrence of radioactive minerals in this area 
is similar to that described above. In addition, rock samples from two lo- 
calities show anomalous values of silver, gold, tungsten, bismuth, copper 
and lead. 

The stream sediment sample data from the remainder of the border of the 
Zane Hills Pluton do not indicate any anomalies of base or precious metals 
and no indication of the presence of these has been reported from within the 
pluton. Flowever, the general distribution of sample values does indicate 
that the contact between the pluton and the country rock is a favorable en- 
vironment for mineialization, so that it is likely that other mineral occur- 
rences are present in the area which might bo discovered by further sampling. 

Only one sample showing anomalously high values of any metallic ele- 
ment has been found along the margin of the Wheeler Crook Pluton. This was 
an isolated sticarn sOLhmenL sample from the southeast bordci of the pluton 
which showed high values of load and silvoi . The geologic map indicates that 
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the streoni from which tho sninplo v,\r, coll'^'ctccl drnin?. on oroii which is 
nroh<ihly ivoi liio loof of iho ptuton (Ak'o !) ond Llius nioy lopio'^cnt the 
some onvuonmcnt oS the nun'-ioli/cd tiivo in tho northern Zone Hills. The 
ronifunder of the somplos from the pluton boundary, ond the pluton itself, 
shown no onomalou^' occurrences of base and precious metals. 

Tho most favoiablc prospecting area in tho Purcell Mountains is located 
)ust south of Purcell Mountain (Area 5), In this area, numborous felsic dikes 
containing dissominatod pyrite occur in the andesite and quartz latite bed- 
rock. In addition, northeast trending quartz veins with local segregations 
of lead-silver and copper minerals occur in clusters m an area 6-1/2 long 
by 1-1/2 miles wide along a zone of faults and lineaments which strike north- 
west. Both these occurrences are just west of Wheeler Creek Pluton, and 
radioaccive ages from the area indicate that they may be related to this 
intrusive episode. Thus, the area between the known surface occurrences 
and the boundary of the .Wheeler Creek Pluton should be of interest. 

Finally, Miller and Ferrians (1968, p. 6) note the occurrence of 
scattered copper mineralization in the vicinity of Sun Mountain at the south- 
east corner of the withdrawal (Area 6). The limited data on the geology of 
the area suggests that it is worthy of additional investigation. Plowever, 
only the southern half of each of two townships which are open to selection 
are of interest ns prospecting areas (T6N, R18, 19 F,Melozitna quadrangle). 


e. Uranium Piospecting Areas 

A‘- noted in tho introduction, tho'o is no information in the literature 
regarding occuiKuHes of ui<.nuum in Llio withdrowal ciea, with tho exception 
of tlu'se in tho southern Zone iliUs doscribeci in section . However, 
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Lho iidturc oi the rocks which core the Purcell Mountains and Zanc Ihlls is 
suci' that those pluLojis arc lihclv to be impoft-^nt urea {iccLing areas for 
uraiTii:!!. In olkahno igneous rocks cuch as tho'^c, uionium forms common 
accessory minerals which arc usually dispersed throughout the rock. However, 
occasional segregations of these minerals into commercial size deposits do 
occur. Areas of anomalous radioactivity hove been discovered in other 
plutons of the Hogatza plutonic belt by airborne scintillometer surveys, which 
may reflect the development of such segregations in the pluton-cored highlands. 
Unfortunately, there is no information available regarding field checks of 
these anomalies, and there is no indication that any such surveys have been 
conducted in the Purcell Mountains or Zane Hills. 

There is also the possibility that uranium which is eroded from highland 
areas can be redeposited in the adjacent lowlands to form commercial deposits, 
but again, no studies to date indicate that this has occurred with this area. 

Recently, a major discovery of uranium was reported in South Africa 

(von Becks trom, 1970) in which the host rock is a variety of granitic rock 

called "aiaskite." Rocks of this type have thus become of particular interest 

in uranium prospecting. Note that a large area of aiaskite has been mapped 

at tlie west end of the Wheeler Creek Pluton in the Purcell Mountains, and 

that most of this body lies within one of the townships of prospecting area #5 

(last section). A sediment sample from a stream draining this area show'n 

anomolous values of niobium, lanthanum and zirconium, elements which 

commonly occur in uranium minerals, which implies- that tins body merits 

further investigation. Miller (1970) reports the presence of numerous 

aiaskite dikes, of varying size, scattered throughout tlie plutons of the 

Zanc H 1 II.S and Purcell Mountains, 
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In suninuiry, tho oc’oloqy ol Llio Zrino liills ond Purcell Mountums indicates 
cl hiqii ptilenLiiil ftn Li <• oi. euir nnt i' of ut(’niuin dopo'L.Lti) , but there is little 
liifoMi'Dtion uvailuble uoon 'vhich to choose orces for selection for umnium 
pot''‘P.tinl . However, if <,onic of the be’se tjnd piccious motel prospecting areas 
described above arc selected, then at least part of the areas of interest for 
uranium will bo under the control of Doyon Co. 

f . Discussion and Reccmmendations 

A total of six areas -have been indicated above as of interest for prospect- 
ing for base and precious metals. Some priorities can be established for selec- 
tion of these. However, problems will be encountered in cases where the 
prospecting area is located near townships corners, so that up to four town- 
ships are required in order to obtain the entire prospecting area. 

One additional area, shown as Area 7 on the map, is included for con- 
sideration for selection. There are several reasons why this should be done. 
The geologic maps and ERTS imagery indicate that the roof zone extends into 
the area, and that a possible north-south fault through the area offsets the 
contact zone. These factors imply a favorable environment for mineral- 
ization, Only one stream sediment sample is available from a stream which 
crosses the contact zone of the pluton, but it contains high values of niobium, 
zirconium and lanthanum which, as noted above, are commonly associated 
with uianium in igneous rocks. In audition, slightly higher than average 
values of copper and molybdenium arc also present in this sample. Finally, 
tiiere is a hot spring lo<. oiity within this aiea, which mav indicate some 
potential for future development as a gootheimai energy source, or 
olhoi conimeicial vtuituro 


GO 


, ORIGINAL PAGE IS 
OP POOR QUALITY 



Ab noted in tlie introduction, mforniotion avculnblo is cKioqunte for 


ciccidinq upon :.olcc-tion‘' tor huso ond precious motids, Arcordmgly, it is 
roc o! iinondod thfit Aroo 1 end 5 l)o given highest priority for selection. Both 
are covered by adec}uate sample data to indicate that they are highly fa^^orable . 
prospecting areas. Area 1 is in ports of four townships (T12N, R12E, T12N, RUE; 
TllN, R12E; TllN, RISE) and can probably be covered by taking two complete 
townships and one-half of each of two adjacent townships. In the case of 
Area 5, it is recommended that two complete townships (TION, R6E; TION, 

R7E) be selected, in order to include the alaskite intrusive body for uranium 
potential as described above. Note that a hot spring locality is also Included 
in this area , 

Second priority is given to Areas 2 and 3. Sample data indicate potential 
for both base and precious metals and uranium. Four townships are required 
to cover both areas {TION, R14E; T9N, R14E; T8N, RISE; T8N, R14E) . These 
are recommended. 

Area 4 appears to be in a favorable geologic environment for base and 
precious metal prospecting, although only one sample is available. However, 
the area lies at the intersection of four townships, with only a small fraction 
in each. It may be possible to acquire the area by selecting one township, 
and parts of the adjacent throe townships. Townships involved are T8N, 

R9E; T8N, RlOE; T9N, R9E; T9N, RIOE. 

Area 6 (southern one-half of each of T6N, R18E, and T6N, R19E) is of 

interest only because of its proximity to a favorable prospecting area at 

Sun Mountain, just to the soiitlicast of the withdrawal area. Also, there are 

hot springs of unknown tempoiature and fiovv within this area. However, unless 
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Lhoro IS intrT-osL in tunht'i or cjLlior t n!iimociiLir>r- m ono of thocio townships, 
tho/ f ,'tj ho ohhiuiotod from considuuition . 

Aic.i 7 \/lucli consists of T9N, Rf>n, hcV5 fovornhlo yoology for base 
and precious p'otal deposits, and one sample sho'Ving indications of 
uranium. In addition, a few hot springs are also present within the area. 
It IS rccommondocl that this township be selected. 


Original page i& 
df poor quality 
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c. 


THJJ 'XANANA SilLLCTlON AR1:A 


Thi?^ r.cQcction aro.-! , located around the tovm of Xanana 
(sec map) is one of the least remote thdravm areas. Although 
there are no roads within the area, extension of roads from 
Xanana would probably be no great problem on the north side of 
the Yukon- Other areas could be easily reached by ice bridge 
during winter. The airfield at Xanana is sufficient for large 
multi-engine transports. Tlie Alaska Railroad at Nenana is 
easily accessible by barge on the Yukon and Xanana Rivers. 

The selection area is large, 66 townships, and contains 
a considerable amount of forested lands which could be selected 
for timber potential. While the potential for mineralization, 
other than placer deposits, appears to be lot^ to moderate. 
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Summary Rocommendntions 

a. Summary of Recommendations for Forest Products Potential 

In many respects, among the selection areas, the Tanana selection area 
offers the greatest opportunity in terms of potential forest products resource 
recovery. The primary requirement is, of course, the availability of large 
trees of a type used for wood products. It appears that this requirement is met 
and the potential could be expanded if forest products from some adjacent land 
could be utilized. The secondary requirement is met by the proximity of this 
area to transportation systems. A third requirement, the availability of labor, 
is probably met in the Tanana selection area more than in any other selection 
area . 

The land use map contained in this report shows the individual sections 
which should be considered in terms of potential forest products. We recom- 
mend that if Doyon, Ltd. decides to base land selections on the basis of 
forest product potential, that this area be given first priority. Further, we 
recommend that the extent of possible commercial forest extending to the 
south of this selection area be considered in this decision process. Last 
we recommend that a commercial forester be consulted to determine the feas- 
ibility of economical recovery of forest products from this area, 

b. Summary of Recommendations for Mineral Prospecting 

Little geologic or geochemical information is available for this withdrawal, 
and the only known mineral deposits are a few gold placers, with minor amounts 
of tin associated. Bedrock geology is generally complex, and exposures are 
poor, particularly in the area south of the Yukon River. 
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Sumnmrirnncj , fmm U.S.G.S. open-ftlo report , ports of the v/ith- 
cirov;oi (porticukirly that north of the Yukon River) has low to moderate 
potential for mmoroi deposits. A program of airborne geophysical s.uryc_ys., 
stream sediment sampling and ground reconnaissance would be required in 
order to identify the areas of highest potential for purposes of selection. 
However, at present, there is no basis for recommending particular townships 
for selection for mineral deposits. 
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land u.sc' maps of Alosl'un areas arc of increasing importance with the 
current widespread rush into land disposition and resource exploitation. Such 
maps provide a spatial and possibly a quantitative inventory of selected resources 
and som basis for sensible planning. Land use mops may help in organizing 
activities compatible with (1) a natural environmental integrity and hence 
with regeneration potentials and esthetic qualities and (2) the rational and 
long-range needs of the exploiter. 

Land use maps for locations where little land use by man has begun are 
particularly important. These tend to emphasize vegetation, the most visible 
end functionally important component of most ecosystems. Vegetation may 
provide material resources, principally food and timber; wildlife habitat; and 
cultural and recreational values. Vegetation is also important as an indicator; 
it is an integrated expression of the history of the site and the nature of soils, 
drainage, permafrost, topography and small- and large-scale climates. It 
may also indicate the nature and severity of pollution and other human dis- 
turbances . 

The land use map of the Tanana area is port of a senes of maps of 
Alaskan areas of particular interest to the Bureau of Indian Affairs , tho agency 
funding tho mapping, and the Doyon Native Regional Corporation, within whose 
jurisdiction the map-areas lie. They are essentially vegetation maps depict- 
ing broadly defined vegetation types at the relatively small scale, on the 
oiiginols of L250,000. Altliouqh limited in vegetation and other detail, these 
maps provide more information than any previous maps of the aroos and arc 
a slop toward dlib production of moic meai ingful land use maps in Alaska. 
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b. 

The maps were drown from Korth Rcsourcos Technology SotclUte (CRTS) 
images. The reasons for tins were (1) TRTS image availability (2) the use- 
fulness of CRTS imagery for mapping broadly defined vegetation types over 
large aieas in a relatively shoit time and [3) lack of complete aerial photo- 
graph coverage. The land use classification adopted for this map senes is 
the latest revision of a system being developed by the U. S. Geological 
Survey under the direction of James R. Anderson. Map units are identified 
at level II in this system in most cases. 

The ERTS scenes used were numbers 1037-21240, 1251-21135, 1252-21193, 
1341-21130 and 1613-21192. Images for mapping were photographic prints 
enlarged to a scale of 1;250,000. 

Some of the scenes, printed in black and white, were obtained by the 
satellite in the late winter, when the landscape was generally snow-covered, 
but when plants taller than the snow pack were free of snow. In the forest 
zone of interior Alaska snow accumulation by late winter usually is around 
three feet. These scenes permitted determinations of vegetation structure, 
based on a gray scale continuum presumably related to plant cover. Areas of 
no plant cover or of vegetation two low to show above the snow appeared 
noaily while. Areas of somo plant cover above the snow appeared 
somc-what gray. Aicas of intermediate plant cover appeared grayer, and 
areas of closed vegetation where no snow showed, were dark gray. Nearly 
wiuto v.ns intoipiclec! as tundia oi hcibaccous rangeland, intoimcdiatc gray 
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OS si'ita!) ronficl''>nd or open [orc'sl, oriel clorl. fjroy or block as closed forest, 
the Ic'lter in some cases containing large trees of a potentially commercial 
grodc . 


Other scenes, obtained in the summer, wore printed in simulated color- 
1 nfrared. These permitted several floristic distinctions, based on some know- 
ledge of the infrared reflectance of high-cover species or species groups. For 
example, broad-leaved trees and shrubs reflect highly in the near- infrared 
and therefore appear bright red on this kind of imagery. Most needle-leaved 
species have low near-infrared reflectance and therefore appear dark gray. 
Intermediate gray colors seem to indicate ericaceous shrubs or open stands 
of needle-leaved species , 

The winter and summer images were used together in making the vegeta- 
tion and other land use distinctions expressed in the classification system. 
Interpretations were facilitated by physiographic information obtained from 
topographic maps, as there are relationships between vegetation and physiog- 
raphy. For example, wetlands occur in low-lying flat areas; broad-leaved 
forests and forest dominated by white spmee (Picea glauca ) are the main 
forest types on east, south and west slopes; and upland bogs and black 
spruce (P, manana) bog woodlands occur more frequently than the former 
on noith slopes. Ail bogs except upland bogs with a major black spruce 
component arc designated wetlands for present purposes. Flood plains in 
the vicinity of streams co.nmonly arc occupied by white spruce and balsam 
poplai ( Populus ha i ‘.aim f-’ia ) vegetation l^pos containing tieos of commercial 
grade. 


OF POOR QUALITY 
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Initially, most of the interpretations of spectral units on the imagery were 
made through comparisons with aerial photographs covering parts of the map 
areas. Alaska Forest Inventory photographs in black and white modified infra- 
red Vs'ero obtained from the U. S. Forest Service, and some small-scale color- 
infraied photography was obtained front the National Aeronautics and Space 
Administration and its summer 1974 U-2 aerial photography mission. In 
general, more information is available on aerial photographs than is necessary 
for establishing or validating the broad land use classes distinguished at 
levels I and II of the classification system. 

The identification of vegetation containing trees of possible commercial 
timber grade required the recognition of forest vegetation, then estimations 

4 

of composition and stature using the kinds of spectral and physiographic m- 
formation described above. A quantitative definition of commercial timber is 
not intended. The commercial stands depicted on the maps are those in which 
the occurrence of a number of larger trees suitable for lumber production is 
likely. White spruce, balsam poplar and paper birch (Be tula papynfera ) are 
the potentially commercial grade species. 

The mechanics of mapping involved (1) tracing streams, lakes and other 
prominent landmarks onto a transparent plastic overlay of the base map, a 
U. S. Geological Survey topographic map, (2) positioning the overlay on an 
ERTS image according to these landmarks, (3) tracing spectral units identified 
to vegetation or land use classes onto the overlay, (4) positioning the base 
map over the overlay on a light table and (5) tracing the unit boundaries on 
the overlay onto the base map and labeling them. 

A preliminary map for the Tanana area was made in the laboratory by these 
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molhods, using cill avoilabla control in the form of acnnl photographs and 
wiiUon und oral infoniuition , Tins map was used as a guide to o route of 
travel by^ light aircraft for field checlring. Comparing the preliminary map 
with certain parts of the mapped area confirmed the interpretations of the 
CRTS imagery in many cases, but showed also some faulty interpretations. 

This field work led to the revised and more nearly accurate map presented here. 

c. The Map 

The map depicts 14 land use classes, most of which are vegetation 
types of rather broad definition. The distribution of vegetation containing 
trees of possible commercial grade is indicated with a "c" in the label and 
is further emphasized by crosshatching. The general composition of the 
vegetetion types is as follows: 

3 1. Rangeland, herbaceous. This class designates areas where the 
vegetation is dominated by graminoids, forbs, and/or cryptogams. Low- 
growing shrubs maybe present. Unlike unforested wetlands (6 2), which 
are somewhat similar physiognomicolly , these areas are well-drained. 

Hence they are different floristically , and they lack peat accumulation. 

Major species are blue joint grass (Calam.agrostis canadensis ) , fireweed 
(Lpilobium anqustifolium ) , the fescue grass Fcstuca altaica .sguirreltail 


9^'t'Ss (Hordeum nibatum ) , and the wormwood Artemisia ftigida . 
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3 2b Some, following recent burn. This cior>5) designotos orcos of 
eorly posL-firc succcssionol vegetation dominated by shrubs, chiefly willows 
or, quite frequently, brood-leaved or needlo-loovcd tree seedlings. Charred 
vegetotion and downed trees aie abundant. These areas should be increasingly 
valuable as wildlife habitat over the next few years, and most would eventu- 
ally succeed back to forest vegetation. 

4 1. Forest, broad-leaved. Forested areas are identified by a 4, and 
broad-leaved forests by a 4 1. Here the major species are paper birch, 
aspen and balsam poplar. Birch is the most widespread, occurring throughout 
the range of broad-leaved forests. Aspen is also widespread, but occurs 
mostly on south and near south slopes of moderate steepness. Balsam 
poplar is relatively limited in distribution, large trees occurring as stand 
dominants only on old flood plains in the vicinity of major streams. In 

the Tanana and Purcell Mountain map-areas most broad-leaved forests com- 
prise trees of small to intermediate size. Some of these forests may be 
important as potential sources of pulp timber. 

4 1c. Broad-leaved forest, commercial. Broad-leaved forest believed 
to contain large trees of timber grade are designated by a "c" and by cross- 
hatching. These forests are mostly on the old flood plains of the Yukon and 
Tanana Rivers, and tlie principal species is balsam poplar. 

Some commercial broad-leaved forest stands on upland sites farther from the 
river are dominated by paper birch and some aspen. 

4 2. Forest, needle-leaved. Needle-leaved, mostly evergreen forest 
donunalod by white spruce and/or block spruce is widely distributed in the 
map-areas, but is considerably less important areally than broad-leaved 
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forc'fit. White pprucc is the efominent nocdlo- leaved species on upland sites 


of most slopes. North slope noodle-leovcd forests arc more often charncter- 
i^:ed by black spruce in closed and open stands. Nccdle-leoved forests on 
low-lying fiat areas away from major streams also are dominated more often 
by black spruce than white spruce, but here these forests ore designated 
forested wetland. 

4 2 c. Needle-leaved forest, commercial. White spruce is almost 
exclusive as the dominant in commercial needle-leaved forests. Such 
forests are limited to the older and larger flood plains, where white spruce 
forest usually follows broad-leaved forest as a late stage in vegetation 
succession. 

White spruce of commercial size dominates in narrow gallery forests 
along the many smaller streams. These forests, although occurring widely, 
are too small areally to show on the maps. The few large trees in them and 
their scattered distribution and relative inaccessibility probably would 
preclude commercial exploitation. 

4 3. Forested, mixed broad-leaved and needle-leaved. Most forest 
vegetation in the map-areas is characterized by mixtures of broad-leaved 
and needle-leaved trees in various proportions. This is a reflection of 
widespread licLerogeneity in a number of environmental and historical factors. 
Mixed forests generally arc dominated by trees of intermediate size or, at 
higher elevations, by small trees. They may be valuable sources of pulp 
timber in some places. Some of this forest is open in noture, with low 
tioo densities and correspondingly high shrub densities. Therefore It is 


alj^o importont as wildlife habitat. 



<1 3 c, Mixed forest, commercial. As mixed forest is the most frequent 


non-commorciol forest typo m the mop-areas, it is also the areally most im- 
portant commercial forest typo. Like the other two commerciol types, it 
also IS limited to lower elevation areas near the Yukon, Tanana and Koyuk-uk 
Rivers. Hero the most important brood-leaved component is balsam poplar, 
but paper birch is widespread. Aspen is of some importance as a large 
tree on sites somewhat removed from the river. White spruce is the only 
important needle-leaved species, and inmost cases this component consid- 
erably exceeds the others in frequency and volume (Fig, 2). 

6 1. Wetland, forested. A "6" designates wetland, a broad class of 
vegetation and land use types generally having a soil water table at or near 
the surface most of the growing season. Wetlands in the map-areas gen- 


erally are underlain by psrmafroi 


i " desiuiiates werior 


A.A VJ t CO o 


where the water table is just low enough and the permafrost just deep 
enough to allow some tree growth. This growth comprises black- spruce 
and some paper birch. Trees are small to intermediate in size, and their 
density is low. Hence the vegetation is mostly open forest and, where 
tree density is low, woodland. Black spruce bog woodland, colloquially 
called muskeg, is the areally most important vegetation in this class. The 
bog components are shrub and dwarf- shrub layers and a thick cryptogam 
layer. Shrubs are several ericaceous species, shrub birch ( Botula gland- 
and some willows. The cryptogam layer is made up of several moss 
spocios, often with Sphagnum as the stratal dominant, and of lichens. Herbs 
are widespread but of relatively low density. 

6 2. Wetlond, non-forostod . Some non-foicsted wetlands are similar 
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to forested v>^etlends except for the lock of trees. Dwarf-shrub, herbaceous 
and cryptogam vegetation is dominant. The most important dwarf-shrubs arc 
dwarf birch (Do tula nano ) , lingonberry (V^acciniuin vitis-idaea ) , blueberry 
(V. ulicTinosum ), labrador tea ( Ledum decumbens ), crowberry ( Empetrum nigrum ), 
and several willows. The herbaceous component usually includes much 
cottongrass (Eriophorum spp.) or sedge ( Carex spp. ) . The cryptogam com- 
ponent features a higher proportion of Sphagnum spp. than the equivalent 
forested wetland component. 

Non-forested wetlands with this general vegetation composition are 
bogs, where peat accumulation is significant and permafrost is near the 
surface. Bogs are important sources of wild berries. 

A second kind of vegetation in this class is marsh, with a water table 
at or above the surface and a thoroughly wet soil. Graminoids and bryo- 
phytes are dominants, sedges and several grass species being character- 
istic. In the map-areas, units labeled 6 2 located near small, slow-flowing 
streams and near ponds and lakes in flat areas are more often marsh than 
bog. Marsh areas are very important as waterfowl habitat. 

7 2. Barrenland, mudflat. Barrenlands are areas which, fora variety 
of reasons, bear very little or no vegetation. Common types in the map-areas 
are river bars and active flood plains, but these are too small individually to 
show on the maps. In the lower Tanana River, however, there is a large 
island composed of recently deposited silt (Fig. 3). Although scattered 
plants occur here, the surface is probably too unstable physiographically 
for vegetation development to occur, 

8, Tundra. Higher elevation areas, generally above approximately 
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2,L)fiD Ii. in Ihc Tonunn oton ntc occupiocl by lundrci . This is o brood 
londscdpo c-Uncjory c-hornctonzcd by at Icost four mojor physiognomic 
vgcjgLofio.n ty.ncs: scrub-, dworf^scrub, mcodow and fcdlfield. Those type 
vjqtq not distinguished in the mop-areas. Much of the tundra zone is 
important as habitat for caribou, moose, sheep, bear and many birds. 

d. Application Example 

An example of a use to which maps of this kind can be put is the 
compilation of townships within which stands of commercial timber occur. 
These are listed in the following tables. 



Table; 1. 
mop-<‘i ran 
m or icb. Ills’ 


To’vvnolups with luj;bci of possible commercial giadc in the Tanona 
niKi vicinity, hofoience is to the Kateel River (R) and Umiat (W) 

■*o nd * the' T.ti tool Rivei (S) and Fairbanks (N) base lines. 


KANTISHMA EIIVFR QUADRANGLE 


RUBY QUADRANGLE, continued 


Township North 
1 


Range West 
18 
19 

19 

20 
22 

23 

24 

25 

26 
27 


MELOZITNA QUADRANGLE 


Township South 

3 

4 


Range East 
28 

25 

26 

27 

rs rs 

Z.0 

23 

24 

25 

26 

28 
29 


RUBY QUADRANGLE 


Township South 
6 


Range East 
21 
22 
23 

27 

28 
18 
19 


ToV'/nship South 

7 

8 


Range East 
20 
21 
22 
23 


TANANA QUADRANGLE 


Township North 
2 


3 


4 


5 


Range West 
20 * 

21 

22 * 

23* 

24* 

25* 

19 

20 
21 
22 

23 

24 

25 

26 
27 

19 

20 
21 
22 

23 

24 
27 

23 

24 

25 

26 

27 

28 


*Townships so marked arc duplicates on different quadrangles. 
55 townships ore listed hero. 
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T!ie woKj consul Led ajn pr-cp-n-'inf, the Tanana area land use 


Kvap ai-id aeee: -panyinj^ text. IRey Would be usclul sources of further 
information on the vej^etation and related resources of this area and the 


mapping activities. 
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0. Summary of Rccommcnddtions for forest Products Potential 
This selection area probably ranks third behind the Tanana and Kaltag 
selection areas in terms of forest product potential. Although our aerial re- 
connaissance verified the existence of extensive stands of large trees, the 
trees did appear to bo smaller in general than those in the other selection 
areas. The area is rather remote and it would appear that the best transport- 
ation available for timber and other products would be down the Kuskokwim 
River to Bethel. However, the navagability of the Kuskokwim m this region 
is not know to us but is very likely somewhat limited. Extensive labor or 
support facilities are not available in this selection area. We have indicated 
the areas containing apparently commercial-sized trees on our land use map. 
However, we strongly recommend that a commercial forester be consulted 
before these areas are selected on the basis of forest product potential. 

b. Summary of Recommendations for Mineral Prospecting 
This selection area was considered to be of somewhat lov\> potential 
value in terms of mineral prospecting. Therefore, by agreement, other 
selection areas appearing to have low forest product potential were analysed 
in toims of prospecting areas and not foicst products while this area was 


not considered in terms of prospecting areas. 



• 1 < Hid-U ' M<ip of tho N orth and Sou Lh rorl: of Iho KusKohwim Uivcr Are as 

o . Introduction 

Land use maps of Aloskon areas are of increasing importance with the 
current widespread rush into land disposition and resource exploitation. 

Such maps provide a spatial, and possibly a basis for a quantitative inventory 
of selected resources, and they may serve as a guide in sensible planning. 
Land use maps may help in organizing activities compatible with (1) a 
natural environmental integrity and hence with regeneration potentials and 
esthetic qualities and (2) the rational and long-range needs of the ex- 
ploiter. 

Land use maps where little land use by man has begun are particularly 
important as guides in the initial stages of development. These tend to em- 
phasize vegetation the most visible and functionally important component 
of most ecosystems. Vegetation is a material resource in terms of food 
and timber; it is the primary feature of wildlife habitats and it is essential 
for out-of-doors cultural, recreational and scientific activities. Vegeta- 
tion IS also important as an indicator: it is an integrated expression of 
the history of the site and the nature of soils, drainage, permafrost, 
topography and small- and large-scale climates. It may also indicate the 
nature and seventy of pollution and other Jiuman disturbances. 

Tho land use maps of the North Pork and South Pork Kuskokwim River 
areas are the fourth and fifth in a series of maps of Alaskan areas of par- 
licuiar inteiost to the Buieau of Indian Affairs, tho agency funding the 
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iiitipinnq, and Ihr ,15oyon Ncitivc Rcyionol Corpor.i tion , within whoso juris- 
difLir)n the m.'p-drcoi. ho. Tlicy nre ossonLiolly vogotoLion mdpi» depicting 
bioodly-doiinoci vcgototion typos at the scale, on the onqinals, of 1:250,000. 
Allliouyh botanically coarse and of small scale, those maps provide more 
information, especially spatial, than any previous maps of the areas and 
arc a step toward the production of more meaningful land use maps in 
Alaska . 

b. Methods 

The maps were drawn from Earth Resources Technology Satellite (ERTS) 
images. The reasons for this were (1) ERTS image availability, (2) the use- 
fulness of ERTS imagery for mapping broadly-defined vegetation types over 
large areas in a relatively short time and (3) lack of complete aerial photo- 
graph coverage. The land use classification adopted for this map series 
IS a system being developed by the U . S. Geological Survey under the dir- 
ection of James R. Anderson. Map units are identified at level II in this 
system in most cases. 

The ERTS scenes used were numbers 1342-21191, 1358-21073, 1593- 
21084, 1593-21090 and 1610-21024 for the North Fork area and 1358-21075 
and 1574-21034 for the South Fork area. Images for mapping were 16'!x 20" 
photographic enlargement prints at a scale of approximately 1:250,000. 

Some of the scenes, printed in block and white, were obtained by the 
satellite in the late winter, when the landscape was generally snow-covered, 
but when plants taller than the snow pack were free of snow. In the forest 
zone of inlono! Alaska snow accumulation by late winter usually is about 
one meter. This accounts for rocrystallization and compaction. Actual 
■"-nowfall in late wintcu ir normally infrociucnt and light. Those scones 
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potn'iUf'ti o‘ Luiuitiotvj of vo'jotn tion stuirtorr b.i'ccl on n gray '.c<ilo con- 
limuini prmuii.il)!'/ to plant height end covf’r. White end very 

light gray were interpreted as indicating areas of no vegetation, sparse 
vegetation, or vcgetotion too low to show above the snow. Light gray 
was believed to indicate areas of low, somewhat open plant cover or of 
taller but sparse cover. Intermediate gray was interpreted as indicating 
areas of closed vegetation of low to intermediate height or of taller but 
somewhat open vegetation. Dark gray was believed to indicate tall, 
closed vegetation. Much of the map-areas have considerable topographic 
relief, and in late winter the sun angle is low. Therefore the gray scale 
continuum is strongly affected by slope angle and aspect, and this had 
constantly to be evaluated in interpreting the shades of gray. 


Other scenes, obtained in the summer, were printed in color infrared. 

These permitted several coarse flonstic distinctions based on some knowledge of 
the infrared reflectance of high-cover species or species groups. For example, 
broad-leaved trees and shrubs reflect highly in the near- infra red and there- 
fore appear bright red on this kind of imagery. Most needle-leaved species 
liave low noor-infrarcd reflectance and therefore appear dark gray. Inter- 
mediate gray colors seem to indicate encaccous shrubs or open stands of 
nocdlc-loaved species. 

Information from the winter and summer images together was used in 
making vogelation distinctions to the extent that the latter may bo expressed 
by the adopted c last'd ii ation sv<^iem. Inteipietatioas ucie also based on 
phys lographic information obtained from topographic maps, os there are 

qencial relationships iM'tween ve(ietalion ami phys logi aphy . Foi example, 
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'.V 1 ‘Ll. m, i •. oLcut ni knv-i/in'j fKiL upm*.; 'nio.id- I cmvc d foto'.Lrj cine! forcfit 
domincitod !> • 5.i)mcc (lliLLil Qidki-il-) forest types on 

cMst, LOutn and west slopes, and upland boys and black spruce (P. mnriana ) 
bog woodlands occur on many north slopes. All bogs except upland bogs 
witii a major black spruce component arc designated wetlands for present 
purposes. Flood plains in the vicinity of streams commonly are occupied 
by white spruce and balsam poplar (Populus balsamifora ) vegetation types 
containing trees of commercial grade. 

Initially, most of the identifications of spectral units on the imagery 
were made through comparisons with aerial photographs covering parts of 
the map-areas. Alaska Forest Inventory photographs in black and white 
modified infrared were obtained from the U. S. Forest Service, and some 
small-scale color- infrared phocography was obtained from the National 
Aeronautics and Space Administration and its summer 1974 U-2 aerial 
photography mission. In general, more information is available on aerial 
photographs than is necessary for establishing or validating the broad 
land use classes distinguished at levels I and II of the U.S.G.S. clas- 
sification system. 

The identification of vegetation containing trees of possible commercial timber 
grade roquiied first the identification of forest vegetation, then an estimation 
of composition and stature using the kinds of spectral and physiographic informa- 
tion described above. A quantitative definition of commercial timber is not in- 
tondvxl. Iho commercial stands oepicied on the maps aic those in which the 
occurrence oi a number of larger trees suitoble foi lumber production appears 
likely. White sptuce, balsam poplar and papei bitch ( Be Lula papvnfora ) are 

on 



Lh'' poLPiili^il ly ( oiiimoic i.il ';pf'Ci05., In poplar, and especially in birc-h forests, 
uutp pdUmiIkiI Kili.''i Lh.in luh.boi ir, iio.ibably Iho more [iet;ucnL basis of com- 
meic i<al imiKMUmcc. The ciosHjnation of eonimcrcial foicst deols with only 
\viiaL seems to be Liieio and not with accessibility or any other aspect of 
exploitation. 

The mechanics of mapping involved (1) tracing streams, lakes and other 
piomincnt landmarks onto a transparent plastic overlay of the base map, a 
U. S. Geological Survey topographic map, (2) positioning the overlay on an 
ERTS image according to these landmarks, (3) tracing spectral units identified 
to vegetation or land use classes onto the overlay, (4) positioning the base 
map over the overlay on a light table and (5) tracing the unit boundaries on 
the overlay onto the base map and labeling them. Activity 3 is the critical 
one. Realistic interpretations can be made only by a vegetation scientist 
familiar with the nature of the vegetation in the map-area or 'in similar 
areas, as well as with the capabilities of the imagery and with vegetation 
mapping techniques. 

Preliminary maps were drawn in the laboratory, and these were used 
as guides to a route of travel by light aircraft for field checking. This 
flight was made on February 27, when the landscape featured a snowpack, 
and on a day which was mostly overcast. Whereas these conditions sound 
unfavorable for aerial vegetation obsoivations , the broadly-dcfinod vege- 
tation types of tnc adopted classification system, types defined largely 
by gross structure and species composition of the highost-covor plant 
layer and on general phvsiogiaphy , could be identified when flying as low 
and slowly as v\as safe. Tins flight Icvl to the refined intorpretations pre- 
sented hero. 
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LAND USE MAP OF THE SOUTH FORK KUSKOKWIM 
RIVER AREA, ALASKA emphasizing comkgrcial timber 


lAND use CLASSES 
t«xt (or (urthor doierlpuon 

3 2 RtnpoUnd. •hnib-bruiM«nd (Scnib). Irtcludtnq wlUow*«ld*r 
ihlckott. young trot sunda. and ortcactoua ahrublanda with 
fcauorod imall black apruca 

3 2b Sam*, following rtcanl bum. Charrod vageution avldant 

4 1 Foraat, bread-laavad, Pap«r birch, aapan. halaam poplar 
4 1 e Sana, probably with traaa of conmtrclal grada 




4 2 Poroat, naadta-laavad. Whit* apruc*. black apruca 
4 2 e Satna. pretMbly with traaa o( eommarclal grad* 

4 3 Poraal, mlxad broad-iaavaO and naadla-laavad 
4 3c Same, probably with traaa of conmarelal grad* 


5 1 Wailand, (oraatad. Mottly black apruca bog woodland 

6 2 Watland, non-foraated. Bog (muakag) and marah 

8 Tundra, including aluub, dwarf-ahAib, haibacaoua and 
lallflald tundraa 


Th* map-araa compritaa Raglonal Daltclancy Withdrawal* at ahown 
on the March 1974 Alaaka land SUtua Map. U.5. Bureau of Und 
Managcffiant. plua tom* adjacant tarrain. 

Th# b«i* map la made up of part* of th* Madfra, McGrath. Mount 
McKlnlry and Talkeaina quadranglaa m th* U.S. Geological Survey 
1:2S0,C00 topographic map aarlaa. Map unit* are from the land ua# 
clatalficatlon aytiam of tha U.S«C.S.. 1972*74. 

Mapping waa don* from Earth Raaourcet Technology Satalllta imagai 
by J. H. Andaraon, Inatituta of Arctic Biology. Univaralty of Alaaka. 
rabruary 197S. 
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■J ho iiitjps dc’picl ] 1 l<incl use c lo.s'^os compiibmg vcycUUion types ol 
ijiOJfi tie' mitmu. The tlislt iLulion of veyototion conLeinlny trees of pos- 
sible comaictcial grudo is mdicotcd with a "c" in the label and is further 
emphasized by crosshatching. The vegetation types and their general 
composition ore as follows: 

3 2. Rangeland, shrub-brushland (Scrub). Shrub rangeland is dom- 
inated by shrubs and/or shrub-sized individuals of tree species. Some 
of this vegetation in the map-areas is dominated by the latter, chiefly 
young aspen ( Populus tremuloldes) and paper birch in post-fire succes- 
sional stands. Closer to the larger streams shrub rangeland may feature 
willows (Salix spp. ) and alders ( Alnus spp. ) , usually as dominants in 
ficed plain and pome bar early successional vegetation. Shrub-dominated 
areas in bogs are included in non-forested wetlands, and high elevation 
shrub tundra is covered by class 8. The most prevalent phenomenon in 
this category is the kind of vegetation dominated by medium-height eri- 
ca ceous shrubs and shrub birch (BeLula glandules a) and featuring in 
addition an open or sparse layer of small but old black spruce trees. This 
IS a major expression of the vegetation often called taiga. It was decided 
to classify this, phv toconolocjicaily a sciub with scattered trees, as shrub 
rangch nd because (1) it occurs m uplands rather than the flatter lowlands 
where forested wetlands are recognized, even though permafrost may re- 
st! ict drainage as much as in wetlaiuls and (2) the tree layer is not tall 
nor dense onoucjh to f;ualif\ it as foiost. Tins kind of vegetation intci- 
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cjii.h!;.s C'.-.l'MiJ ivoly with foro:-L(‘d vvcUond »md nccdlc-loovcd forest. Sluub 


rungoUmd is iinpoi L<.int for wildlife, cspcciolly lorgc gome oninuils, because 
of the high proportion in it of browse food material. There is also abundant 
cover for smaller animals and birds here. 

3 2 b, Same, following recent burn. This class designates areas of 
early post-firo successional vegetation of shrubs, chiefly willows or, 
quite frequently, broad-leaved or needle-leaved tree seedlings. Charred 
vegetation and downed trees are abundant and the blackness of this is vis- 
ible on the imagery. These areas should be increasingly valuable as wild- 
life habitat over the next few years, and most would eventually succeed 
back to forest vegetation. 

4 1. Forest, broad-leaved. Forested areas are identified by a 4, and 
broad-leaved forests by a 4 1. Here the major species are paper birch, 
aspen and balsam poplar. Birch is the most widespread, occurring through- 
out the range of broad-leaved forests. Aspen is also widespread, but oc- 
curs mostly on south and near-south slopes of moderate steepness. Balsam 
poplar is relatively limited in distribution, large trees occurring as stand 
dominants only on old flood plains in the vicinity of major streams. Most 
trees are of small to intermediate sizes. 

4 1 c. Broad-leaved forest, commercial. Broad-leaved or hardwood 

forests believed to contain trees of pulp or timber grade arc designated by 

a "c" and by crossha Lching . The only hardwood forests with timbci potential 

occut as small and f'cattcrcd stands on abandoned, but not rcall\ old flood 

plain .sites adjacent to tlie larye.st stioams. Here the principal species is 

balsam poplar. The ^.ummeicial fcucsts mapped in upland areas ate dominated 
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by popoi birrh, in closed stands of medmrn-si:^od to nn-dium- large trees. An 
odmr- lure of indiviciiud' o! sn'iull sLiixls of n.spen occurs in .some places. Those 
forests were designated coiiimercial because the woody inoterial in them seemed 
.sufficiently abundant for pulp production. 

4 2. Forest, needle-leaved. Needle-leaved, mostly evergreen forest dom- 
inated by white spruce and/or black spruce is widely distributed in the map-areas. 
While spruce is the dominant species in needle-leaved forests on upland sites of 
most slopes. North slope needle-leaved forests are more often characterized by 
black spruce in closed and open stands. Needle-leaved forests on low-lying 
flat areas away from major streams also are dominated more often by black 
spruce than white spruce, but these are designated forested wetland. 

4 2 c. Needle-leaved forest, commercial. White spruce is almost 
exclusive as the dominant in commercial needle-leaved forests. Such forests 
are limited to the flood plains, where white spruce forest with large trees 
usually follows broad-leaved forest os a later stage in vegetation succession. 

White spruce of commercial size dominates in narrow gallery forests 
along the many smaller streams. These forests, although occurring widely, 
are too small areally to show on the maps. 

4 3. Forest, mixed broad-leaved and needle-leaved. Much of the 
forest vegetation in the map-areas is characterized by mixtures of breod- 
leavcd and ncocMc-leaved tiecs m various proportions. This is a rofloc- 
tion of widosprood heterogeneity in a number of environmental and histor- 
ical factors. I\!r>'cd forests generolly ore dominated by trees of intermediate 
si/.c ot , at higliv'-i olovuLions, by small trees. Some of these forests arc 
open m natuio, with low tree densities and correspondingly high shrub 
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This Knxi of mi.’.fcl forosL is uiiDorLont Vi'ikUifo hcibitrit. 

‘1 3 c. Mixed foioi.1, commercinl. As nuxcd forest is the most fre- 
cuenL non-coinmc'ic uil fotosL type in the map-nions, it is also the orcolly 
most impotUint commercial forest typo. Like the other two commercial typos, 
it also IS limited to flood pUnns and lower-elevation uplands nearer the 
main streams. Hero the most important broad-leaved component is paper 
birch. Aspen and balsam poplar occur os larger trees only infrequently. 
White spruce is the important needle- leaved species, and in most cases 
this component is the only one of timber value in commercial mixed forest. 

6 1. V/etland, forested, A "6“ designates wetland, a broad class of 
vegetation and land use types generally having a soil water table at or near 
the surface most of the growing season. Wetlands in the map-areas gen- 
eially aie undeilain by permafrost, A "6 1 designates wetland areas 
where the water table is just low enough and the permafrost just deep enough 
or the soil drainage just mobile enough to allow some tree growth. This 
growth comprises black spruce and some paper birch. Trees are small to 
intermediate m size, and their density is low. Hence the vegetation is 
mostly open forest and, where tree density is low, woodland. Black spruce 
bog woodland, colloquially called muskeg, is the areally most important 
vegetation in this class. The bog components arc shnib and dwarf-shrub 
layers and a thick cryptogam layer. Shiubs are several ericaceous species, 
shrub birch and some willoiv’s. The cryptogam layer is made up of several 
moss species, often with Sphocn uim as the stratal dominant, and of lichens. 
Ileri'is are widespieod but of telatively low density. 
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b 1. WoLkiiul, non-forc'j;lcct. Soiiio non-forc;i.lod wctJ.inds ore similar 
Lo foresLed we Llo nd ^ except lor the lack of trees . Dvvoif-shrub, herbaceous 
and cryptogam vegetation is dominant. The most important dwarf-shrubs ore 
several willows, dwarf birch (Bo tula nano) and the ericaceous species, 
lingonbeny (Vaccimum vitis-idaea ) , blueberry (V_, ulkfinosum ) , labrador 
tea ( Ledum decumhens ) and *crowberry (Cmpotrum nigrum) . The herbaceous 
component usually includes much cottongrass (Eriophorum spp.) or sedge 
( Carox spp.) . The cryptogam layer features a higher proportion of Sphagnum spp. 
than the equivalent forested wetland component, 

Non-forested wetlands with this general vegetation composition are 
bogs, where there may be peat accumulation and where permafrost is near 
the surface. Bogs are important sources of wild berries, 

h second kind of vegetation in this class is marsh, with a water table 
at or above the surface and a thoroughly wet soil, Graminoids and bryo- 
phytes are dominants, sedges and several grass species being character- 
istic. In the map-areas, units labeled 6 2 located near small, slow-flowing 
streams and near ponds and lakes m flat areas are more often marsh than 

' i ■ 

bog. Marsh areas are important as- waterfowl habitat. 

8. Tundra. Higher elevation areas generally above approximately 
2,000 ft are occupied by tundra. This is a broad landscape category char- 
actorixcd by at least four major physiognomic vegetation typos; scrub, 
dwcif-scrub, meadow and fcllficld. These types wore not distinguished 
in the piap-aroas. Mucii of tlio tunclui .-one is imporLont as habitat fot 
caiibou, moose, sheep, boars and many birds. 
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d. L’::uiiiijlc of AppUc\Uion for I.ond Selection 


An exemplo of o use to winch mops of this kind con be put is the 
coinpildtion of townships within which stands of commercial timber oc- 
cure. These are listed in the following tables. 





TiiKlc 1 ki’vir.iit [)'. v\iLli l.imb';i oi iH)orjii)lo t uniinoicuil grodc in Iho SouLli 


Tor; I! ip-or'M Oiul vicimL'/. 


MC CilATii (.JU'AnKAkCJ.i' 
(Sc’v''<uci busc miu IV cud ion) 


MbDITJ\ QUADRANGI.i; 

(Kotrol River bo so end mend ion) 


Towns h in North 

Ranne Wei-t 


Towns hip South 

Range East 

30 

22 


26 

28 


24 



29 

31 

20* 


27 

27 


21 



28 


22 



29 


23 


28 

27 


24 



28 


25 



29 

32 

20 



30 
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29 

31 

28 


23 ^ 



29 


24 



30 


25 



31 

33 

20 





21 


MT. MCKINLEY QUADRANGLE 


22 


(Fairbanks base 

and meridian) 


23 


. 



24 


Township Sou Lh 

Range West 


25 


21 

27 

34 

20 


22 

26 


21 



27 





28 

TALKEETNA QUADRANGLE 




(Seward base and meridian) 


TALKEETNA QUADRANGLE 




(Fairbanks base 

and meridian) 

Township North 

Range West 




31 

19 


Township South 

Range West 


20* 


22 

27* 

32 

19 



28* 


20* 




33 

19 





20* 





*To\.ns!ups so iiuirkcd arc duplicates on different quadrangles 
‘18 tov.'nslups ate listed hero 
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iobio 2: Townships with tinibor of possible coimnorciol gredo in the North 


Foil. f,.,'p-erce tmd vicinity. 


Nii:OI'Iv^\ QUAD^i.^^:GLC 
(Koleel River base ond nieridian) 

Township South Range East 


K/\NTlSIiNA RIVER QUADRANGLE 
(Fairbanks base and meridian) 


Township South 
4 


MT MCKINLEY QUADRANGLE 
(Fairbanks base and meridian) 


Township South 
11 


Range West 

15 

16 

17 

18 

19 

20 
22 

23 

24 

25 

26 
27 

23 

24 


Range Wes t 

13 

14 

15 

13 

14 

15 

13 

14 

15 

14 

15 

15 

16 
17 

14 

15 

16 

17 

18 

19 

20 
26 
27 

14 

15 

16 

17 

18 

19 

20 
22 

23 

24 
26 


70 townships listed here 
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WITfinKAWAL 3-C SLILKCTION AKilA ~ v'viSS: NiAt'i 


SurniT'niv of Hoc ommondntion& 


a. Summary of Recommendations for Forest Products Potential 


The 3-C selection area contains little potentioi for commercial ex- 
ploitation of forest products potential and consequently this analysis was 
not performed. 

b. Summary of Recommendations for Mineral Piospecting 
This entire selection area' is heavily mineralized and certainly some 
areas of it could be selected on that basis alone. However, this technique 
would not necessarily guarantee the acquisition of commercial mineral de- 
posits. In order of priority we recommend: (1) that a very detailed geo- 
chemical survey of the area be conducted and the rebuitb be evaluated for 
the selection process, (2) if that is not possible we have outlined a smaller 
scale geochemical sun^^ey to be carried out end (3) if no other data is ob- 
tained, on the basis of the data available to us, it appears that the following 
sections or parts of sections should be selected; 


T33N, R7, 8 W 
T31N, R7, 8, 9W 
T27N, RlOW 
W 1/2, T27N, R9W 
T32N, R7, 8, 9W 
T30N, R7W 
S 1/2, T28N, RlOW 
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-? . Ej/ I !". ~ li* » q[ M li'.Pit i I mLk n Pf’t^'nti Wii}K!t. i^v-al '{- C 
a . Introduction 

The wiLlidro'v/ol considcncd here consists of 23 townships in the western 
holf of the Chandalar 1:250,000 scale quadrangle, and 3 townships just 
west of the village of Wiseman in the adjacent Wiseman quadrangle. The 
area between the two blocks is part of the TAPS corridor. 

The eastern part of the withdrawal is discussed in U. S. Geological 
Survey Open-File report #546, but the western block was not covered. 
Geologic and geochemical data were considered to be adequate for a pre- 
liminary resource appraisal to be made for the eastern block at the time 
that Open-File report #546 was prepared. A search of the literature has 
shown that the same quality of information has since become available 
for the western block as well. 

Evaluation of the available information for making recommendations 
for land selection presents a problem which requires some explanation. 

That is, the use of the phrase "data. . .adequate for preliminary resource 
appraisal" can be misleading. As used in Open-File report #546, the data 
loads to the conclusion that the entire eastern block of the withdrawal has 
"high mineral resource potential". It does not, however, imply that 
the information is adequate to identify townships which have a higher po- 
tential for mineral deposits than others. In fact, based upon the occurrance 
of scattered gold placci deposits, and the limited number of available geo- 

« • f 

* J ♦ 

chemical samples (approximately 1 per 75 to 100 square miles within the 
Withdrawal) the conclusion must be loached that the cntiio area is worthy 
of careful study, llowevoi, an extensive program of geochemical invcstiQatioi 








such as that done by A. S. & R. Co. in the 40-Milo area, would be re- 
quired in order to reliably establish on order of priority for -selection 
for mineral resource potential. 

In view of those limitations, the approach adopted in formulating the 
recommendations given below was to use the available data to attempt to 
identify areas which are likely to be of greatest interest for prospecting in 
future. Selection of these would then provide a basis for second party 
arrangements through which access to other townships could be obtained. 
However, the most favorable townships are clustered in the northern part 
of the withdrawal, and do not provide good coverage of the entire withdrawal 
area. Thus, additional townships are recommended to cover the southern 
part of the withdrawal. The potential of these is considered to be higher 
than most of the remaining ones, but not as great as those in the northern 
part. 

b. General Geology and Mineralization 

The geology of the Chandaiar quadrangle has been mapped by Brosge* 
and Reiser (1964), while that of the relevant part of the Wiseman quadrangle 
is from Brosgd and Reiser (1971). Because the geology of the part of the 
withdrawal area in the Chandaiar quadrangle is rather complicated, a tracing 
of the original map, with the township grid of the withdrawal superimposed, 
has been submitted as part of this report. 

The general geology of the eastern block is summarized in Open-File 
report #546, from which the following description is adapted. Three ident- 
ifiable belts of rock cross the area in a generally cast-west direction. Fiom 
south to north, those are (see map); 
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1) A zone of rocks of Polcozoic and Mesozoic Age, including low grade 
metomorphic rocks, volcanic and intrusive rocks with some pyrocla sties in- 
terbodcicd with chort (Units Dv, Dve, Dp, Dgw, and Dbs of the geologic map), 

2) A zone of greenschist facies rocks of predomina tely Paleozoic age 
(units Dqm, Dqg, Dqs and Dqq) 

3) A zone of less metamorphosed carbonates and clastic rocks of 
Devonian age (units Dsk, Dcm, Dca , Dch) . 

Mesozoic granitic rocks have been intruded into zones 2 and 3, and have 
altered the country rocks significantly in some areas. Unit Dch, for example, 
was formed by thermal alteration of part of the carbonate section. Such areas 
are of great interest for prospecting. Mafic igneous rocks, part of which are 
volcanic, also occur in all three zones (unit Dg, and part of unit Dqg and 
possibly Dgs). The western block is entirely within zone 3, 

From the geologic maps, it is apparent that the mining activity in the 
area east of Chandalar Lake is concentrated in the rocks of zone 2, while 
that at Wiseman is in zone 3. Gold is the only metal which has been pro- 
duced. Note that lode mining in both districts was confined to a few small 
operations (one is possibly presently active in the Chandalar area) with the 
bulk of the production coming from placers, A few placers within the with- 
drawal area were also mined, but production was probably minor. Their 
possible importance to the area is that base metals tend to be associated 
with the gold at Wiseman and Chandalar, so that, by implication, the 
presence of gold placers within the withdrawal, may indicate the presence 
of other metals. There is simply no basis for evaluating this possibility. 
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As noted in the introduction, the availoblo geochemical data for the 
withdrawal area is very limited, and the density of data is no greater in ad- 
jacent areas. Thus, genoraliza Lions about associations of mineralization 
with specific rock types cannot be made with confidence, 
c. Discussion and Recommendations 

In the absence of any data with which to identify mineralized zones and 
associate them with specific geologic environments, it would obviously be 
desirable to conduct a geochemical survey of the area prior to selection. 

Note that a simple reconnaissance sampling program is not likely to be 
of great value because, from all indications, there will be shows of min- 
eralization throughout the area. Instead, as pointed out above, a more 
comprehensive project is needed. Assuming that this cannot be accomplished 
in the time prior to selection, it would be possible to design a sampling 
program of a reconnaissance nature to test some of the more favorable geo- 
logic environments, such as alteration zones around some of the intrusive 
rocks, and those rock units which gave good sample values outside the 
withdrawal area. Such a program would probably require up to 1000 
samples, and would involve a significant investment in planning time. 

As a result, pending a decision to adopt this alternative, no recommenda- 
tion for the conduct of a geochemical survey are offered here. 

It is possible to identify geologic environments which are likely to be 
of strong interest for prospecting, and base selection upon these. In 
particular, three areas can be identified as promising by these criteria: 

1) The northern 8 townships of the eastern block (T. 33 N., R. 7 & 8 W. , 
T. 32N., R.7, 8&9W,,T. 31N., R.7, 8, W.) arc underlain by a 
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vorlcLy of rock types, which have been intruded by graniLos, and extensively 
altered over large areas. The limited geochemical data fiorn these tov»?nships 
and adjacent areas outside the withdrawal show good values from a variety of 
environments within this terrain. Brosgo’ and Reiser (1972) note that numerous 
claims were recently filed in the area underlain by these rocks, and this was 
done by a major mining company which indicates that the geologic data are 
favorable. 

2) T. 30 N. , R. 7 W. includes an area of rock types (greenstone and 
greenschist of unit Dqg) which are often associated with stratiform copper 
deposits. A sample containing copper mineralization was collected from 
these rocks just east of the township boundary outside the withdrawal. 

3) Along the southern margin of the withdrawal in the rocks of zone 1, 
copper mineralization has been identified at three localities within the 
withdrawal area, and another further east along the strike of the zone. 
Unfortunately, the areas where these rocks are exposed through the over- 
lying alluvium are scattered, but selection of a combination of T. 27 N. , 

R. low., the southern one-half of T. 28 N., R. 10 W., and the western 
one-half of T. 27 N, , R. 9 W. would include a good sample of the envir- 
onments associated with these rocks. 

Unfortunately, with the available data, it is not possible to establish 
an order of priorities within the townships named above. 

In order of priority, the recommendations for this withdrawal are; 

1) Conduct a detailed geochemical survey of the area and evaluate the 
results prior to selection. 

2) Conduct a reconnaissance geochemical survey as outlined above. 
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3) Select the townships noted. 
T. 33 N. , R. 7, 8 W. 

■T. 31 N. , R. 7, 8, 9 W. 

T. 27 N. , R. 10 W. 

W 1/2, T. 27 N., R. 9 W. 


Thot is; 

T. 32 N. , R. 7, 8, 
T.' 30 N. , R. 7'W. 
S 1/2, T, 28 N. , R 


9 W. 


. 10 W, 
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r. WiTHDRAWyM, 5-D SiU.IXTION ARHA 

] . fif r.o( lions 

t*., Suniriary. of RoGommcndat-ions for Forest Pro'du'ct's Potential 
The 5-D seiecLion area contains litllo potential for commercial 
exploitation of forest products potential and consequently this analysis 
was not performed. 

b. Summary of Recommendations for Mineral Prospecting 
To the best of our knowledge, there is no geochemical data indicating 
the presence of mineralization of any type within this withdrawal area. We 
strongly recommend that a reconnaissance survey be carried out as outlined 
in this report because there is currently no basis for selection of lands 
within this withdrawal area. 
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a . Iritrociuc Lion 

'i’iiii; vwLKciro \.nl consists o£ 10 full tov. nslups cuid parts of five others 
loccilod in a nairo'v strip extending from Indian Mountain to the Alatna Hills, 

In the discussion of this aieo in U.S. Geological Survey Cpcn-File 
Report #546 , it is pointed out that only the area south of the Koyukuk River 
IS considered to have potential for mineral deposits. Accordingly, the 
area north of the river will not be considered. 

b. General Geology 

The geology of the part of this withdrawal south of the Koyukuk River is 
similar to that of the Purcell Mountain-Zane Hills withdrawal which was 
covered in an earlier report. A geologic map is shown in the accompanying 
plate. 

The surface rocks are predominately graywackes and mudstone of Cre- 
taceous age, which in turn are underlain by a sequence of andesitic vol- 
canic rocks with associated pyroclastic and volcaniclastic rocks, and some 
fossiliferous limestones. Botli these units have been intruded by plutons 
of granodiotite and quartz monzonite which form the cores of Indian Moun- 
tain and Mt. George. Associated with these are swarms of dikes and 
sills (largely unmapped) which surround the plutons. 

Geochciiucal data are available from the area south and southwest of 
the withdrawal but only two samples were collected from within the with- 
drawol (Miller, 1969, Miller & romans, 1968), Both are from the Fish 
Creek aiea, just noiLh of Indian Mountain, and neither contains any sig- 
nificant show of base or precious metals, noi of elements which might 
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Geologic Mop of the Southern Part of Withdrawal 5-D 



EXPLA.WION 




( 


Undiffer^nti^itcd gloclirl, eMii)n 
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mdicoLo Uie piosencc of thcbc. Thus, thcie is no cjeochcmical clolu indi- 
CtiUng the prosonco of i.upf'm Ir-'afion of ony typo wiLlun this vvLLhciiownl nren . 

c. Discussion and RocommondPtinns 

In the Purcell Mounlein-Zcmo Hills area, occurranccs of base and precious 
metals were found to bo concentrated primarily along the contacts between the 
plutons and the adjacent country lock, with the heaviest mineralization over 
the tops of the plutons. In addition, there was some evidence to indicate 
that parts of the plutons were of interest for uranium prospecting. 

Because of the similarity of rock types and relationships between the 
Purcell Mountam-Zane Hills area and the withdrawal under consideration, 
it is likely that the conclusions above apply equally well to both areas. How- 
ever, there are no geochemical data to verify occurrances and it was concluded 
in Open-File Report #546 that such information was required before a prelim- 
inary appraisal can be given. 

It IS recommended that such a sun^ey be conducted on a reconnaissance 
basis, emphasizing the contact zones between the igneous plutons and coun- 
try rock of the Indian Mountain pluton in T. 9 N. , R. 24 E., and the pluton 
at Mt. George centered in T. 11 N., R. 25 E. Some sampling should also 
be done along the fault north of Mt. George, and a few' stream samples 
should also be collected from the terrain between the plutons which is af- 
fected by the dike and sill swarms. Sampling of stream sediments only 
will be adequate for most of the aiea, but rock samples should be collected 
wiicrc incucations of mineralization aic observed. A total of 100 to 150 sam- 
ples should be adociuaLo for evaluation purposes. 
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G. WmiDrvwVAl. 5-H SI.T,l,CTJON Afil'.A 
1 • _Sy l!ll of Ro rn jTim'^nc ir- 1 KHir: 

a. Summary of Hcconvmendations for Forest , Products Potential 
The 5-H withdrawal area contains marginal potential for resource 

recovery based on forest products. Consequently this analysis was not 
performed . 

b. Summary of Recommendations for Mineral Prospecting 

The entire area listed below is regarded to have high mineral po~ 
tontiai. If no further reconnaissance surveys are carried out we recommend 
that the following sections be selected: 

T15N, R17, 18, 19W 
T14N, R18, 19, 20W 
T13N, R19, 20W 
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Dvnlii.'iiinn of Minof<il Polontiril of V\^iLhdrawol S-II 


9 


cl, IntroducLinn 


'llus withdrawiil con.siats of 2'1 to'.vnslups conLcrcd cipproxinuitoiy 00 miles 
north of Tanann and south of the h.oodwator-s of t-ho Kanuti River. The area is 
covered by peuts of the Bottles and Tonana 1:250,000 scale quadrangle maps. 

Geologic mapping of the block has been done on a scale of 1:250,000. 
However, only that part in the Betties quadrangle is available (Patton and 
Miller, 1973a). The reinainder in the Tanana Quadrangle (Chapman and Yeend, 
unpub.) will apparently be published when the entire quadrangle is completely 
mapped. 

Geochemical data (primarily stream sediment samples) covering the part 
of the withdrawal in the Betties Quadrangle are available (Patton and Miller, 
1973b), but the sampling was not extended into the Tanana Quadrangle. 

The result is that there is adequate drata for preliminary resource eval- 
uation of the part of the withdrawal m the Betties Quadrangle, but no data 
for the Tanana Quadrangle. 

Based upon the distribution of rock types, the western part of the block 
is considered to be of low potential (U. S. Geological Survey Open-File Re- 
port #546) and is thus eliminated from further consideration. 

b. General Geology and Mineralization 


A map of the eastern part of the withdrawal area, with the available geo- 
logic mfoimation diawn in is shown in Figure 1. Briefly, the oldest rocks 
in the aioa arc a sequence of schists and phylites of probable Paleozoic age. 
Tii.'.so <.■!'’ ovcrlatu uuc portiCvilly mlruticd h'j mafic volcanic and inliusivc 
rocks (unrt JPv of Perman to Jurassic age) which arc prcdominaLoly pillow 
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Base Map of the Eastern Part of Withdrawal 5-H 
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, dl.ihnsc, and qnbbro, witli Im^or anioimtii of baso Itir and anclf'sitic 
V'duanoc l.if Uc roc/.;', c-horL and cheity niud'.lonc. Associated with these is 
a unit of ultiamafic roc):.s (unit JPu) consisting of sorpcnLinizcd pcridotiLc 
and dunitc. Finolly, this entire sequence iias been intruded by a large gran- 
itic pluton of Cretaceous ago, v.dnch consists of quartz monzonite with lessor 
amounts of granodionte and monzonite. 

Geochemical data are available as sediment samples from drainages north 
and east of Tokasatquaten Lake, from the smaller drainages along the boundary 
of the upland which trends southwest from near Sithylemkat Lake, and from 
the headwaters of Kanuti Kilolitna River. V/ithin these areas, the data are 
adequate for geochemical anomalies to be associated with the geology, 

Patton and Miller (1973b) identified the following anomalies: 

1) Tin, beryllium and lead from stream^ draining the Sithylemenhat 

Pluton. Note that these occurrances had previously been observed by Herreid (1969). 

2) Minor amounts of gold in these same areas. 

3) High values of chromium and nickel from samples taken near the ultra- 
mafic intrusive rocks. 

c. Discussion and Recommendations 

From the geologic and geochemical data it is clear that the areas of greatest 
interest are those in which the uitromafic rocks are found. Most of the mapped 
outcrop of those rocks is on the upper plate of o northwest dipping thrust fault 
which has raised them over the mafic volcanic and intrusive rocks. The extent 
of the ultromofics down-dip under the licdimcnts filling, the adjacent basin can- 
not be dcLc'imincci. Fuithcr, two Inige bodies of ulLiamofics have boon mapped 
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wiUun tho cK.j^iccnl nK’toj.c'duiu-nl.dry' .'.oction, and it is hltnly that odditionnl 
u’ODpinq would show ivony .sniollor bodios scattcrod throughout tho port of 
tliG urcd occupied by these rocks. Thus, the entire area must be regarded 
as having a high potential for tho occurrancc of chromium and nickel deposits, 
rurther, part of the metasedimentary section adjacent to the granitic pluton 
IS a likely area for the deposition of mineral deposits. However, the sample 
data IS inconclusive in this regard, although some favorable data are avail- 
able. 

It IS recommended that the townships listed below be selected: 

T. 15 N. , R. 17, 18, 19 W. 

T. 14 N., R. 18, 19, 20 W. 

T. 13 N. , R. 19, 20 W. 

These will provide coverage of the entire belt of ultramafic and mafic rocks 

available for selection, as well as the metasedimentary section including 
the contact zone with the pluton. 
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